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= (54) Title: MEDICAL EMULSION OF PERFLUORORGANIC COMPOUNDS AND METHOD FOR THE PRODUCTION 

THEREOF 

1-H (54) HasBaHHe H3o6peTeHHH: 3MyJIbCKa HEPOTOPOPrAHMHECKHX COEflHHEHHH ME^tMUMHCKOFO HA3HA- 

^ HEHR5I M CnOCOB EE OOJIVHEHH^ 

^ (57) Abstract: The invention relates to medicine, in particular to medications for treating blood losses, hypoxic and ishemic 

^ states, for improving a blood oxygen supply and for preserving isolated perfused organs and tissues. The inventive medical 

0^ emulsion of perfluororganic compounds comprises rapidly excretable perfluororganic compounds such as perfluordecalin, 
perfluoractilbromide, a perfluororganic additive embodied in the form of a mixture of perfluorinated tertiary amines and 

^ phospholipids in the form of a water-salt dispersion. Said perfluordecalin and perfluoractilbromide are contained in the 

00 composition of the rapidly excretable perfluororganic compounds at a ratio ranging from 10:1 to 1:10. The mixUire of 

^ perfluorinated tertiary amines is embodied in the form of the mixture of pcrfluorotripropylamine and the coproducts thereof: cis- 

yf^ and trans-isomers perfluor-1 -propyl 3,4-dimethylpirrolidone and perfluor-l-propyl-4-methhyIpiperidine. The inventive method 

O for producing the emulsion consists in producing the water-salt dispersion of phospholipids, in homogenising the 

^ perfluororganic compounds therein at a high pressure and in hear sterilisation of the final emulsion. The storage life of the 

^ inventive emulsion in the unfrozen state thereof at a temperature of +4 °C is equal to at least 6 months during which the 

O biocompatibility of said emulsion with a biological medium (blood, plasma or serum) is preserved. 



[npoflOJiHCCHHe Ha cjiCA. cxpaHMue] 
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(57) Pe(|)epaT: HaoGpexeHHe OTHOCMTca k o6jiacTH mcahuhhw, b HacxHOCTM, k jieKapCTBeHHbiM cpeACTsaM, npe/iHasHaHeKHbiM jxnn 

JieneHHA KpOBOnOXepb, rHnOKCHHCCKHK H HlUeMHHeCKHK COCTOHHHH, yjiyHIUeHHJI AOCXaSKH KHCJ10pO;:ia KpOBbK), COXpaHCHH^I 

HsojiHpoBaHHfaix nep^ysMpycMbix opraHOB h TKanefi. 3MyjibCH>i nep4)TopopraHHHecKMX coeflWHeHHH MCflHUHHCKoro HaaHaneHHA 
coAep>KHT 6bKTpoBbiBOAHmHec^i nep(J)TopopraHHHecKMe coemHGHHn nep4)Topj[ieKajiHH h nep4>TopoKTHJi6poMMA, nep(J)TopopraHHHecKyio 
Ao6aBKy, npeACTaBJiHwmyK) co6oh cmccb nep())TopHpoBaHHbix TpexMHHbix aMHHOB, h 4)oc())OJiHnH;tbi b bh^c AHcnepcHH e bo^iho- 
cojiesoH cpeAe. nep(j)TOpAeKajiHH h nep4)TopOKTHji6pOMHA coAep^Karcji b KOMnosHUMH 6bicTpoBbiBoj[iHmHxcH nep(J)TOpopraHHHecKHX 
coeAHHeHHH B cooTHOiueHMM OT lOil AO 1:10. CMecb nep(j)TopHpoBaHHbix TpexHHHbix aMMHOB npeAcxaBJiJiex co6oh CMCCb 
nep(j)TopxpHnponHJiaMHHa h ero KonpoAyKToe: uhc- h xpaHC-HSOMepoe nep(l)xop-l-nponHJi-3,4-AMMexHjinHppoJiHAOHa h nep(J)xop-l- 
nponHJi-4-MeTHjinMnepHAHHa. Cnoco6 nojiyneHMfl 3MyAbCHH eioiioHaex nojiyneHHe AHcnepcHH (J)oc(t)OJiHnHAOB b boaho-cojicbom cpeAe, 
roMoreHHsauHK) noA bmcokhm AaBJicHHCM nep(J)xopopraHHHecKHX coeAHHeHHH b AHcnepcHH 4)oc4)OJiHnHAOB m xeoAOByio 
cxepHJiH3auHK> roxoBOH 3MyAbCMH. CpoK xpaneHHJi 3MyjibCHH B HeaaMopOHccHHOM BHAe npH + 4°' C cocxaBJiaer He MCHee 6 Mecaues, 

npH 3X0M, COXpaHHeXCH 6MOCOBMeCXHMOCXb 3MyAbCMH C 6HOJI0rHHeCKOH CpeAOH (KpOBbK), nAaSMOH HAH CblBOpOXKOM). 
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3MyjiBCHX nep^TopopraHHHecKHX coeAHHeHHft MeAHi^HHCKoro Hasna^eHHii 

H cnoco6 ee nojiyneHiM 

H3o6peTOHHe oraocincji k o6jiacTH Ghcm^hshkh h MeAHiiHHM, b ^acTHOCTH k Jie- 
KapcTBeHHUM cpeACTBaM, npeaHasHaHCHHWM jmsi jieneHHX icpoBonarepb, nmoKCHHe- 
CKHX H HxueMHqecKHX cocTOHHHii, yjiyHffleHHH AocraBKH iCHCjiopoAa KpoBEio, coxpane- 
wm HsojiHpoBaHHUx nep^ysHpyeMEDC opranoB h TKaneit. 

rffiPEMEHb yCJIOBHblX 0B03HAHEHHft, CMMBOJIOB, EflHHHU H TEPMHHOB 

nOBepXHOCTHO-aKTHBHOe BCmeCTBO 

— npoKcaHOJi 268, njiiopoHHK-268 

— nep^TopACKajiHH 

— nqp^ropMerranqHKnoreKCKnnHnepi^^ 

— nq)i^opoKnui6poMHA 

— nep^opopraniraecKaii SKHAKOcrb, upeAcraBJUieT CMecB nep- 
^rropTpHnponHJiaMmia h ero KonpojsyKroB: imc- h Tpanc- 
HBOMepu nep4)TOp-l-npoiiHn-3,4-OTMeTiMniq)pojnnHM^^ h 
nep<]^op-l-npoiran-4-MerniJinHnep 



riAB 

n-268, F-268 

noMun 

nooB 

noo3K 



noc, noy 

nOTBA 

nOTTIA (IlAO-3) 

COJI 

OJI 

SlOJl 

n 

Cv 

a 

X 



— nep^TOpyrjiepoAU. nep4»TOpiq>OBaHHBie coeAHHennH 

— nep^TopTpHSyntnaMHH 

— nep^ToprpHiiponiiJiaMHH 

^OC^OJIHIUVlfcl COM 

— c^c<^ojiHmizuJ 

^OC^OJIHIIHABI HHHHOrO MCCJITKa 

BOJraOBOit 3KCnOHeHT 

— o6i»eMHoe coAepxcaHHe ^xopyrjiepOAHofi 4^a3Eii a 9MyjibciMX 

nov (MJi/flji) 

— cpcffmf^ flHaMerp nacrmn 

AHHHa BOJIHU 

HHACKC peaKTOreHHOCTH 
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Ycnex pa3pa6OTiCH HH^^ysHOHHux cpe^, BKJUo^aiomHX b cg6si Buyjihcna nep^nro- 

pOpraHHHeCKHX COeAHHeHHtt (TIOC) bo MHOFOM SaBHCHT OT I^HSHKO-XHMHHeCKHX 
CBOitCTB BblGpaHHBIX IIOC, (^H3HKO-XHMHHeCKHX CBOfiCTB 3MyjIbCHtt HE HX OCHOBe H 

TexHOJioinH nojiyneHiw 3MyjibCHii IIOC. 

nOC, npeAHaaHEHeHH&ie jvisi coaAaHHS Ha hx ochobc MeAHiviHCKHx npenapaxoB, 
npeAcraBjuooT co6oit nojiHOCTBio ^xopHpoBaHHwe opraHiraecKHe coeAHHeHHH pasHUX 
KjiaccoB. no BHeiimeMy bhay 3to npospanHwe GecuBerHwe ^KHaKocra 6e3 aanaxa, 6ojib- 
moii lUiOTHOCTH — iq>iiMepHO b 2 pasa xa^ejiee boabi. Heo6BPiaiiHax npoHHOCTB cbush 
C-F (485,6 K^^MOJib) iipHBOAHT K TOMy, HTO MCMCMOjieKyjMpHMe cvulu y ana coeflH- 
H&mA oqeHB cjiaSue. npOHBJieHHeM cjiaGux Me^KMOJieKyjinpHux chji b IIOV ^BJuerrcH 

HX aHOMEJIBHO BBICOKafl Cn0C06H0CTB paCTBOpHTb ra3BI, B TOM TOCJie H ra3M KpOBH. 

EjiaroAapx npoHHOcni cbash C-F, IIOC xapaicrepHsyiOTca XHMHHecKott HHeprao- 
CTbK). noC roioxo pacTBopinoTCH b H2O h hc noABepraiorcx MeraSojiHSMy b oprannsMe. 
XHMHHecKaa HHepxHOCTL nOC He osHanaer HHepxHocxH 6HOJiorHHecKoft. FIOY, BBe- 
AeHHHe BHyipHBeHHO B BHite 3MyjibCHil, saAepxcHBaiOTCji b opranax h TKanax, npHHeM 
BpeMH iipe6BiBaHHA b opranax saBHCHX or npHpo^Bi TLOC h Aoau bboahmoS 3MyjiBCHH. 

HsyneHHe 6HOJioimecKHX cboKctb IIOC pasHBix KJiaccoB noKasann, to) cko- 

POCTB BBIBeACHHH H3 OpraHOB SaBHCHT OT pSim CBHSaHHMX MC^iyjy C06ofi C^HSHKO- 

XHMHHecKHX napaMexpoB 3thx coeAHHeHHit: crpyicrypM h MOJieKyjupnoH Maccu, tcm- 
nepaiypBi KHneHHfl h ynpyrocni napa, a TaK»ce KpHTHHecKok TeMnepaiypH pacTBope- 
HHH noy B reKcane (Tt^p), Ty^^ — 3to TeMnepaxypa, npn Koropoit cMeuiHBaiOTCA Apyr c 
ApyroM paBHue o6^eMBi HCCJiCAyeMoro coeAHHeHH^ h reKcana. T,^ paccMarpHBaiOT KaK 
Mepy omocHTejibHofi pacTBopHMOCTH noy b jranHAax, Koropaa xapaicrepHsyer cko- 
pocTB HX npoxo^eHHfl qepes MeMSpaHBi. Hcm HH^e T^p, xeM Jiynme cocAHHeHHC pac- 
TBOpHMo b JiHHHAax H TCM OHO 6biCTpee BMBOAHTCH H3 opraHH3Ma. B xaSji. 1 npHBeACHM 
SHaneHHH ^H3HKO-xHMHqecKHx HapaMexpoB, HcnojiB3yeMBix B KanecTBe KpHxepH^i bm- 
6opa A^ noy MeAHKHHCKoro HaanaHeHHs. 
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Ta6jraqa 1 

SnmemoL KpHTHHecKoil TeMnepaiypw pacxBopeHra b reKcane (T^X ynpyrocxH napa (P) 
H nepHOAa nojiyBMBefleHM H3 opranoB (tia) asm paajiHHHLix nOC [1]. 



nep^TopHpoBamaiiie coeAHHeHHx 


MM 


T„ 


P, MM pT.CT (37*) 


ti/2, cyncH 


BHimicjio[4.3.0]HOHaH 


412 


13 


33 


4 


AeicanHH 


462 


22 


12 


7 


AeKarRApoaaeHa4>TeH 


524 


24 


2 


7 


N^;4-MeTHJ^^IKno^eKC^u^lH^epHU^IH) 


595 


38 


1 


60(90) 


l-iipoiiiui-2 MenuiDHnepHAHH 


483 


35 


19 


24 


TpHnponanaMHH 


521 


43 


17 


65 


TpH6yTHJiaMHH 


671 


61 


1 


900 


,^H^eKCHJIOBI>Ift 34>Hp 


652 


59 


2 


500 



CorjiacHo npHBeAeHHUM AaHHUM, Henco npocjie^iCHBaeTCx KoppeaxmiH Me^uQr T^p 

H tia (nqpHOA nojijrBUBeAeHHH). Jlflsi ynpyrocxH napa TaKoit saBHCHMOCTH He oSHapyxcH- 

Baercji. B SonBmeit creneHH CB^saHU MCSKffy co6oit Tgp h MM nOC. OnxHMajibHBiM 

AHanasoHOM MM ajw JJOV CHHraercH HirrepBaji 460-520. B aejioM, Bce npeAnoxceHHue 

iq>iiTepHH no 0T6opy IIOC Ann GHOAormecKHX itejieii ne npoTHBopeqar Apyr apyryy ho 

HOCOT KanecrBeHHutt xapaicrep. B HacTOxmee BpeMH BHHMBHHe HccneAOBaxeneit, aaHH- 

TbDC pa3pa6oTKoit h Hsy^eHHeM 3MyA&CHil IIOC, coq>eA0TOHeHO na OTHOCHreJibHO ne- 

6ojiBmoM wcjie coeAHHeHHfi. B Ta6jraue 2 h 3 npHBCAeHbi crpyicrypHue c^opMyAti n 

ocHOBHBie ^H3HKo-XHMHHecKHe xapaKTepHCTHKH HaH6oAee H3BecTHBix nOC. 

Ta6jiHua 2. 

CipyiciypHue ^opMyjiu HaH6ojiee HSBecTHBix h nepcncKTHBHLix IKDV . 



nep^TopACKanHH (OOA) 

CO 

V V MM 462 


ncp<trropTpMnponHJiaMHH (nOTTIA) 

CsFt-N-CjFt 
1 

CsF? MM52t 


nep<^pnrpH6yrifiiaMHH (HOTEA) 

C4F9-N-C4F9 
1 

C4F9 MM 671 


nep4nx>|npiiMeTHn6Hiuacjio-HOHaH 
Ij^^'^ MM562 


nepfrropMeriuiHaoxHHOJiHH (nOMiiX) 


nq)4rit>pMeTfiJitviKnoreiXHJinHnepHaHH 

(OOMUn) 


nepi|^T(^KniJi6pOMmi (n^tOS) 
CF3'<CF2)5-CF2Br 
MM 499 


6HCHnep4^p6yTHJi3rreH (F-44E) 

C4F9rOH^^CH-C4F9 

MM 464 


6Hc-4rTopreKCiui3TeH (F-66E) 
C6F,3-CH«CH-C6F|3 
MM 664 
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B xonc loy^eHiiH nepBinHbix eHonoraqecKHX CBoitcTB paajuraiBix HOC 6&1J10 
BupaSoraHo BaxcHoe Tpe6oBaHHe — arcyTcxBHe b hhx HeiuQieHTH(|^HmipyeMKix npHMe- 
cefi. npHcyxcTBHe iq>HMecelt c neiOBecTHMMH cBoitcTBdMH mohcct ucKBsmh HCXHHHyio 
KapTHHy noBeAeHHH ocHOBHoro BemecxBa npH BHyrpHBCHHOM BBeAeHHH xchbothmm (aa- 
Acpxcxa B opraHax, xoKCiPniocrrb, BjnuiHHe Ha pasjimHue cHcreM&i opramoMa). 

Ta6jiHiia 3, 

OHSHKOXHMiraeciCHe CBoiicTBa noC» cocraBjunoiuHx ocHosy MeAHUHHCKiix npenapa- 
TOB [2]. 



CBOttCTBa 




nOTIIA 




n<i>OB 




XHMHHecKfM (J)opMyna 


CioFig 


C9F21N 


CI2F23N 


CgFi7Br 


CioFziBr 


MojieKyjuipHafl Macca, r/MOJib 


462 


521 


595 


499 


599 


TeMnepaiypa xmieHHs, **€ 


142 


131 


168 


143 


180 


^IdBBjieBHe MM pr.cr, 
(37°C) 


12.7 


18.0 


2,0 


10,5 




KpHTHHecKfiH TCMneparypa 
pacTBopeHHH, Tm °C 


22 


44 


40 


-20 


7 


PaCTBODHMOCTb KHCJIOpOAa 

mh/IOOmji (o6.%). (37 


40 


45 


40 


53 




IlepHOA noiiyBUBeAeHHfl, tm 


7 


65 


90(60) 


4 


40 



npHMCHaHHe: nOfl/nOTTIA cocxaaJwioT ocHosy npen^ara Ojnoocoji-AA (Fluosol DA); 
nOfl/nOMIjpi — npenapara nep^Topan; nOOB/TIOflB ssBjuaortcsi ocHoaofi paajurra&ix Ma- 
poK npenapaxa OKcnreHT (Oxygent), 

KiUQlKHe nOC ABJUKrrcE iuioxhmh pacTBOpHrejiMNfH ara pammohix BOflopacxBO- 
pHMBix GHOJioniHeciCH aiOHBHMx BemecTB. no3TOMy flJiH iipHMeHeHHX nOC B Ka^ecrae 
KHcnopOAnepeHocxmHX cpefl hx flHcneprHpyrox b boj^hom paciBope 3Myjibrarropa no 
odpaaoBamifl xoHKOjiHcnepcHiiix 3MynbCiift. 

Cnoco6HOCTB K ra30o6MeHy ajw 3MyjiBCHtt IKDC oiipejD(ejweTC« o6mHM KOJiiwe- 
CTBOM KHCJiopoAa, coAepxcaimiMCH B 3MyjiECHH, KOHueHipamiH KOToporo noAHHH^ercH 
saKOiiy FeHpH: npHMO nponopimoHanBHa napimajibHOMy AaBneHmo KHcnopoAa. lEpHH- 
KHn $H3H<iecKoro paciBopeHHn rasoB b nOC pacnpocipaiuieTCX h Ha 3MyjibCMH nOC. 
KojiHqecTBo O2, pacxBopeHHoro b 3MyjibCHH, saBHcnr or coAep»:aHHfl (^xopyrjiepoflHofi 
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^a3U H He aaBHCHT or pasMepa nacnm, to ecTb KOjimecTBO pacreopeHHoro b 3MyjibCH- 
«K IM>V KHCJiopOAa Gjuoko k pacHenniBiM sHaHeHiuM npH cnoxceHHH SHaneHMfi coAep- 
)KaHHA 3Toro rasa b KaKAoii ^ase b orflejibHocTH (KOJiHHecTBO pacxBOpeHHoro KHCJiopo- 
jota B BOAHoft $a3e lunoc KOjnraecxBO pacxBopeHHoro KHCJiopojoia b nOC). CoflepjKaHHe 
HHepTHBix rasoB B CMec»c 3MyjiBcm nOC/iuiasMa xaicxce noAHHmercii npaBHJiy cjio^e- 
ma oGbeMOB raaa b kbokmoU ^^ase. Tbkhm o6pa30M, KOjiiraecrBO JnoSoro rasa, coAep- 

HCamerOC^ B 3MyjILCHH nOY, MOMCCT 6MTb paCCHHXaHO B COOXBerCTBHH C <^H3IIHeCKHMH 

saKOHaMH Hx pacTBOpHMocTH, HcxoAx H3 napuHajiEHoro AaBJieHHH rasa h oSbCMHoro 
coarHomemui ^paioQiti IIOC/HaO. 3to SHawr, hto coAepncaHHe KHcnopoAa b 3MyjiB- 
ciuix nOV 6yAeT TeM BBime, hcm Bume ero napmianbHoe AaBJieHue hjih Hanp^eHHe 
(PO2) H AOJW ^TopyrjiepoflHoft ^aam. 

Cneim^mecKoe (^yHKiQioHajibHoe) AeftcTBHe Jiio6oro iq>enapaTa npH BBeAemiH 
B opraHHSM onpeAeJuercH ero nepenocHMOCTbio, Koropyio xapaicrepHsyioT BejimHHott 
Jmso, H oTxgnrcTBHeM no6oTOoro AeitcTBiui, npoABJUOomerocx rjiaBHBiM oSpaaoM b bhac 
peaicroreHHOCTH. BejiHHHHa Jmso ajm 3MyjiBCHft IIOY b sHaqHxejibHott Mepe saBHCHX ox 
pa3Mepa qacniu. CpeAHHii AnaMerp Hacnm jvih 3MyjiBCHit nOY He AOjraceH npeBumaTb 
0^ MKM. IIpH yBejiHHeHHH AOJiH iq>ynHBix nacnm (co cpeAHHM AHaMeipoM, iipeBiii- 
maionmM 0,4 mkm) c 3% ao 10% Jlff^o aim HasaaHKBix 3MyjibCHif CHH^aercH 6ojiee hcm 
B 2 pasa, BbixajieHHe BosMo^oit peaicroreHHOCTH y 3MynbCHfi nOY — oahh h3 nanSo- 
jiee cjioxcHbix BonpocoB, Konropuii Heo6xoAHMO pemaTb npH cosAaHHH Ha hx ocHoae Ae- 
KapciBeHHoit ^pMbi jva BHyrpHCOcyAHcroro BBeAenHfl. FIpH BBeAeHHH peaKToreHHoro 
npenapaTa HesioBCKy Moxcer pa3BHTbC5i pasHas no creneHH npoxBJieHHH «ajiJieprHHe- 
cicaA» peaicKHM or JierKoro noiq)acHeHHfl koxch anjionrb ao aHa^HJiaicroHAHoft peaicuHH c 
ocraHOBKott ABDcaHHA H cepAita. 

BojibmHHCTBO HCCJieAOBarejiefi CHRxaiOT, ^ro peaicroreHHOCTb b ochobhom saan- 
CHT or npHpoAU 3MyiibraT0pa, HcnojibsyeMoro ajw AHcneprapOBaHH)! ^xopyrAepoAHott 
ochobu 3MyjibCHH H ^pMHpyiOHiero aAcopSqHOHHbiH (noBepxHOCTHwfi) cjiott Boiqjyr 
qacnni. CAOiHKHJiocb ycrottqHBoe npeAciBBJieHHe o tom, hto b 3MyjibCH>ix nepBoro no- 
KOJieHHX npHHHHoit peaicroreHHOCTH 6bin neHOHorennbiit IIAB 6jioK-conojraMep hojih- 
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oKCHanuieHa h noJiHOKCHiq>oiiii]ieHa Pluronic F 68 (F-68) h ^to ero saMena Ha upHpofl- 
Hue ^oc^onHiiiiwL nomiocrbio jiHKBiin[iq>yer iq>o6jieMi>i peaKToreHHOcrH. 3Ta ro^m 
3pema He coBceM sepna^ uocKOJihKy ^KHpoBBie 3My;ibCHH necMorpA Ha to, ^to ohh 
cra6jra3HpOBaHiJ iq>HpoAHUMH 4>oc^ojiHnHAaMH, Bce xaicH o6jiaAaiOT peaicroreHHO- 
CTbio. PeaicForeHHOcrrb 3Myjii»CHfi TM>C xaic^e He mokct 6i3Tb jniKBHAHpoBana npocxo 
HcnojiB30BaHHeM ^oc^JiKHHAOB B KBHecTBe dMyjisraTopa h craGHJHoaropa TMfC. /(efi- 
cTBHxejiBHO, oicasajiocb, hto peaicroreHHOCTb 3MyjiBCHil IIOC onpeaejwercji npcyKjxc 
Bcero CBOftcTBaMH noBepxHocxii 3MyAbnq>oBaHHBix nacTHu, to ecxb cocrosHHeM craGH- 
jiH3Hpyioniero Hacmimj cjioh 3MyjiEraTopa. OxHaKo, Hapmy c XHMH<iecKofi crpyieiypofi 
— npHpoAoit MOjieKyji IIAB, KJHOHeBBiMH napaMeipaMH^ onpejotejiHiomHMH icaK era- 
6HJIBHOCTB fljicnepCHofl cHcreMbi, Tax h bosmo^khoctb pasBHra^ no6oHHBix peaiowii «b- 
jraoTcn: npOHHocTb cbash IIAB c uacnxHUM «smpoM» Hacmui 3Myn&CHH» xapaierep pac- 
nojiosKeHHflt MOJieicyji IIAB na noBepxHociH, iuiothocti» hx ynaKOBKH, BBipa^eHHOcxb 
aAcopSKHOHHBix cBoitcTB HO OTHomeHHio K GeJiKSM H ;ipyrHM 6HOJionneciCH aieniBHUM 

MOJiei^JiaM, HaXOAAUtHMCA B KpOBOTOKC, H, HaKOHCU, paSMCp qaCTHU 3MyjIBCHH. O HO- 

cjieAHeM napaMeipe, cncjsyerr cicasaTE oco6o: yMeHBmeHHe q>eAHero pasMepa nacmm 
3MyjiECHH B upenapme Ilep^^paH, CTa6HjiH3fqK>BaHHbiM tdjibko 6jiOK-conojiHMepoM 
n0JiHOKCH3THJieHa H nojiHOKHCHpoiiHneHa — npoKcaHQjioM 268, jiBjxHioniHMCx Sjihskhm 
aHBJioroM F-68, cnoco6ciBOBajio pesKOMy yMeH&meHmo nacTOTH pasBHTH^ no6oHHijx 
peaKimfi. OxciOAa acho, w> noBepxHOCTHue naneHHA (T.e. saaHMOAeiicTBHe AByx rere- 
poreHH£ix CHcreM — 3My;iiiCHH h KpOBU hjih niia3M£i) b noBeAeHHH 3MyjiECHft IIOY 
npH BHyipHBeHHOM BBe^eHHH HrpaiOT pemaionQw pojiE npH ^opMnpoaanHH peiierny- 
pM H TCXHOJiorHH nojiy^icHHH 3MyjiECHit nOC. H SAecb cjie^tyer onbrraBiM nyreM noa- 
6HpaTh KBK cocraB MacjUHoro «HApa» h B3aHMOAeiicTByioiaero c hhm IIAB, tbk anpo- 
6HpoBaTB npHeMJieMocTB npHHfirroit xexHOJiorHH nojiyHeHHff 3Myji&CHjt IIOC. 

IIpH paspadornce npeAcraaneHHoit b HacroxmeM ii3o6perreHHH 3Myjii»CHH IIOC 
MeAHUHHCKoro HasHaHCHHH H cnocoSa ee nojiyHCHHH mw HccjieAoaajiH KayKjsym peuen- 
Typy H 3JieMeHT TexHOJioniH no GHOJionnecKOMy 3<^^eiCTy c noMomsio anHMauHOHHoK 
MOAejriH. H3BecTHO, hto y iqpojiHKoa oahhm H3 3KBHBajieHTOB peaicroreHHoft peaKKHH na 
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BBe^eHMH 3MyjibCHii IIOC jiBJixercx pesKoe naACHHe co^tep^KaHHs neihpo^iiJibHBix neA- 
KomnoB B nepH^epmecKofi iq>OBH. B dKcnepHMenre npH oiieHKe BO3M0»cHoit peaicro- 
reHHocTH dMyjiBCHlt nOC Hcnojib3yeTC5i noKasarejib, HasuBaeMutt HHAeKC peaicroreH- 
HOCTH ip, KOTopwfi onpeAejweTC« no cne^Qoomeii ^opMyjie: ip= Ck/Co, rjsfi Ck h Co 
KOJimecTBO Hefiipo^iuiOB b npoueimix k HcxoAHOMy ypoemo b KompojibHoii h oioiIT- 
Hoii tpyimax xcHBoni&ix. EcnH BejiHHHHa Ip nepea S h 20 MHHyr nocJie BBeAeHHH npena- 
para ne npcBumaer 3, to BepoKXHocTE peaKToreHHOCTH MHHHMajiBHa [3]. 

HsBecTHM paanHHHBie cnoco6Bi nojiyneHHH 3MyjiBCHii IIOC. 3MyjibCHH Macjio- 
BOAa, K KOTOpuM OTHOC4TCX 3MyjibCHH IM>C H ^TOpyTJiepoAHaH ocHOBa xBJiflenrcH Mac** 
jiflHoit ^a3oii, nojiyqaior c aaTpaxoft sHepniH. HsMejibqcHHe MacjuHoit ^aau npoBOAHx c 
noMombio BOSAeitcTBHA yjibxpasByKa hjih MexamiHecKHM nyreM. 

npH yjibxpasByKOBOM B03AeitcTBHH AHcnepnipoBaHHe npoHcxoAHX sa cner pas*- 
pBiBaiomHX ycHJiHft pesKHX Jioicaji&HBix HSMeneHHtt AaBJiemn, Koropbie BOSHHKafor 
BCixeACTBHe AByx npmHH. Bo-nepBbix, nepeAOBaHiu JioKajiBHfiix cxcaxHit h pacumpeHHii 
B XCHAKOCTH npH npoxo^eHHH BOJiHBi; BO-BTopHx» B03AeiicTBHfl KaBiirauHii, T.e. o6pa- 
soBaHHX H cnaAaHHH nojiocrefi^ sanojraxeMiiix pacTBopeHHMM b xchakocth rasoM. 3Hep- 
ras H MonmocTb yjibipasByKOBoro BOSAeitcTBHX, Heo6xoAHMoro msL nojiyHeHHH cy6* 

KfHKpOHHOtt 3MyJIbCHH CTOJIb BeJIHKH^ HTO HapXAy C AHCnepnipOBaHHeM npHBOAHT c pa3- 

pMBy CBH3H C-F. B pesyjibxaxe b boaho^ ^aae 3MyjibCHH noABjuieTcx bbicoko tokchh- 
Hbie KOHKeinpauHH hohob nopiuaca 3-5 mM. 3MyjibCHH c xaioiM coAep^aHneM He 
npHTOAHa HH AM BosMemeHHx KpoBonorepH, hh jsjisl coxpaHeHHH nep^^ysHpyeMbix op- 
raHOB» ee cneAyer OHHmaTb or iisdbrroHHoro KOJimecTBa F* nocpeAciBOM nponycicaHHH 
Hepe3 HOHOo6MeHHyK> CMOJiy. BTopMM HeAocraTKOM 3MyjibCHlt nOC, nojiyHeHHLix c 
noMombio ynbTpa3ByKOBoro AHcnepnipoBaHHx, HBjmenrcH HpesBbnaitHO inHpoKax BejiH- 
qHHa AHcnepCHH: npH cpeAHCM pasMepe Hacmii 0,1 mkm Mo^er BcrpeqaTbcx SHaHH- 
TejibHax Aonji Hacnm c pa3Mq>oM 6ojiee 0,4 mkm h Hacnm c pasMepoM MeHee 0,01 mkm. 

MexaHiraecKoe AHcneprHposaHHe sa c^ex Bcip^xHBaHHH hjih aHeprHHHoro nepe- 
MemHBaHH)i nosBOJUQOT nojiynaTb xojibKO ipySoAHcnepcHue 3MyjibCHH noC c nenpH- 
eMJieMbiM Aiu 6HOMeAHiiHHCKoro HcnojibsoaaHHA pasMepoM: 6ojiee mm. JlflSi nojiyneoHH 
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TOHKOjEmcnepcH£ix 3MyjiBciiit HcnojibsyioT mctoa BfiuaBJiHBaHHx BentecTBa AHcnepcHolt 
^feau Hep€3 TOHrae OTBepcnu b AHcnepcHOHHyio cpcjjy non 6ojii»inHM ^aBJieHHeM (Me- 

TOa 3KCTpy3HH), HTO npHBOAHT K paSpBIBy flBH^Cymcft CTpyH ^CHAKOCTH Ha KaiUIH. ffffC- 

nepnipOBEHHe B&isBiBaercji ipaAHeHTOM AaBjieHHx h ciuiaMH nfApaBJimecKoro ipeHHH. 
06finH0 iiapa6oTKy 3MyjibCHfi IIOC ocynieciBJUiOT Ha roMoreHHsaTopax bbicokoix) 
AaBiieHHx. SaKpenjieHHe AOcrarHyToro na roMorenKsaxopax mMCJiwcmui nacmu, t. e. 
CTa6HJiH3a£(H» 3MyjibCHii, flocraraercH c noMombio IIAB hjih 3MyjibraTopoB. Hx craGn- 
jiHSHpyioiiiee AeitcTBHe oGbHCHxercx gpyMSi iipH<iHHaMH: BcnnepBBix, cnrnKeHHeM h3- 
6BiTKa Me3K^a3HOif noBepxHOcraott dnepinH hjih CHHXceHHeM nosepxHOCTHoro Ha'nrace- 
HHx; Bo-Brropux» o6pa30BaHHeM crpyKxypHO-MexaHmtecKoro Sapbepa (aAcopSimoHHOFO 
cjioh), oSecncHHBaiomero ycroftHHEOcrt Hacinit h npeiMTCTByiomero hx KOHTaicry win 
cjiHnaHHK). 

CpeAH 6ojiBmoro HHCJia DAB TOJibKO HeMHonie OTBenaioT ipeGoBannxM bo3- 
MoxcHOCTH HX HcnojibsoBaHHfl AJix nojiyHeHHfl npenapaTOB, npeAHasHa^eHHUx aha 
BHyrpHBeHHoro BBeAeHHH (Ta6ji. 4.). 

Ta6jiHita 4 

OcHOBHue noBCpxHOCTHoaicrHBHBie BeuiecTBa, HcnojiuyeMue am nojiyneHH^ 



3MyjiBCHit noy 



HasBaHHe 


CxpyKTypHaH ^opMyjia 


OCHOBHbie xapaKxepHCTHKH 


npoKcaHOJi-268 


CH3 


CHHTeTHHeCKHfi 6jiOK-conoJiHMep, 


(IlniopoHHK F-68) 


1 

HO(CH2CH20MCH-<:H20)y — 
— <CH2CH20)xOH 


MM'-BOOO (n-268) h -9000 (F- 
68), x — HHCjio 3BeHi>eB 6jioKa 
n03*, y — HHCjio 3BeHBeB nOITP. 
Xopomo pacTBopHM b BOAe. 


Ooc^ojimiH/ibf 


R2^00CH2 


npHpOAHOe COQAHHCHHe. Ri H R2 




1 

Ri-COOCH Q 


— pasjraHHBie Aeira xaopHux kh- 




1 II 
HzC — 0— P-KO>-CH2CH2~R3 


CJIOT. 








1 

OH 




Jlei^HTHH (XHHHO* 


R3-N(CH3)3 


MM — 760-870. IIpaKrHHecKH ne 


roxcejiTKa) 




paCTBOpHM B BOAe. 



n03 — nojmoKHCB 3TBJieHa; nOIIP — noJiHOKHCb nponHJiena* 
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Jip HacTOAaero BpeMeHH HcnojibayioTCji rjiasHUM o6pa30M Asa SMyjiEraTopa ann 
nojiy^eHHJi aMyjibciitt IIOC — npoKcaHOJi-*268 (iuiiopoHHK-F'68) h ^oc4K>JiMnHjQ(Bi npH- 
poAHoro Qhsphx (jnnHoro xcenrica, coh h apO 

Crpyicrypa npoKcauojia He coonrBercTByer xapaicrepHbiM ocoSeHHOcxaM MOJieicyji 

BOAOpaCTBOpHMBIX IIAB, KOTOpBie HMeiOT nOJUpHyiO rOJIOBKy (lHApO^HJIBHaJI HaCTb) H 

HenojupHuit XBOCT (rHApo^o6Hax Hacxb). Y ixpoKcaHOJia Ase iteira nojiHOKHCH axiuieHa 
(n03) o6ycjiaBJiHBaiOT imQXM^iuibHMlt xapaicrep MOJieigrji, oSpasyii BOAopoAHue cbash 
c MOJieKyAaMH H2O. MenuibHue rpyimM 6jiOKa nojiHOKHCH nponHJiena (IIOIlp) o6y- 
cjiOBjiHBaioT jiHno^HJibHBie CBoitcTBa ero MOjieKyjiu. CooraomeHHe 6jiokob 
n03 : nonp ajih F-68 h n*268 B cpeAHeM oAiraaKOBO h cocraanHex 80:20. CtaSwimn- 
pyiomee AeficiBHe ynsx SMyjibraropoB raaBHUM o6pa30M o6ycJiOBjieHO crepmecKHM 
34>4^eKix>M 3amHTHOit luieHKH, o6pa3yeMoft MOJieKyjiaMH IIAB Boiq>yr nacmm nOY. 

IIpH 3TOM HapXAy C nAB, CB»aHH£IM B aACOp6miOHHOM CilOe, 3HaHHTeJIIiHaH Haciib 

MOJiei^A IIAB o6pa3yeT pa3HOo6pa3HBie MimejuDipHBie CTpyinypBi b boahoA 4^a3e, b 
TOM HHCJie cBoeoAHue or nOC. Memjsy MOJieKyjiaMH IIAB, HaxoAaiAHMHCii b aAcop6* 
iIHOHHOM cjioe H B MHifejuiax b BOAHoii 4^a3e, ycTaHasnHBaercA AHHaMmecKoe paBHO- 
BecHe Heo6xoAHMoe am crra6iiJ»i3amiH aACop6iaiOHHoro cjiox c OAHott cropoHBi, a c 
Apyroii — Hapymaiomee iuiothoctb ynaKOBKH MOJieicyji DAB b aACopSiofOHHOM cjioe 

npH AilHTOJIBHOM XpaHeHHH. 

Ooci^ojiHnHAH (OJI) npeAcraBJWiOT co6oif CMecE coeAHHCHHii npHpOAHoro npo- 
HcxoKAeHHH, o6maH crpyiciypa Koropux oxpa^eHa b xaSji. 4. OJI He paciBopHMH b 

BOAe H OAHOBpCMeHHO He KBJUIOTC5I XOpOUHiM AHHO^HJIBHEIM areHTOM HO OTHOmeHHIO K 

paaJiHHHMM nOC, xoTH B SHCjioe HacTHu f^oc^axHAHnxonHHa (OX) nacnriHO pacTBO- 
pfflOTCH ^0/^ H nOTTIA, BaaHMOAeficTBHe OJI h IIOC b boahoh ^aae hocht aboJIct- 
BeHHuit xapaicrep. Bosmo^o saioiiOHeHHe IIOC b JiaMempHBie cipyiciypiii OJI h (hjih) 
o6pa30BaHHe MOHOcnoeB OJI, Heo6paTHMO CBxaaHHUx c noBepxHocxbio nacTHK. B03- 
Mo^o cymecTBOBaHHe neoAHopoAHBix ^acTHq b 3MyjiBCHflx IIOC/OJI, t. e. nacTHU, 
noiq)UTBix aaupiTHBiM cjioeM OJI h CBo6oAHbix OJI. 3Ta HeoAHopoAHOcxb mokct Ghsxh 
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cBxsaHa c oco6eHHOcTHMH TexHOJionraecKoro npoqecca h/hjih c hsSutkom OJI no crr- 
HomeHHio K 4>TopyrjiepoAHoii ^me. 

Jlflsi TOHKOAHcnepCHBix 3K(yjiBCHi! nOC onpeAejmiomifM MexairaaMOM cHWKCHm 
creneHH AHcnepcHOCiH (yicpynHeHHe ^acrmu) jiBjuercx rooTCpMmecKag hjih MOjieicv-> 
jMpHM neperomca Bemecrea AHcnepcHott ^ashi or MejiKHx naarmx b 6ojiee i^yiraue 
HBcnmiii nyreM OT^^ysHH MOJieicyji nOC wpes AHcnepcHOHHyio cpe^y. 3tot npouecc 
Ha3biBaioT eme coapcBaHHeM 3MVJibCHH no QcTBajiBiiv kjih nqjeKOHfleHcamieft . Jlfin- 
xyinfiti cwioA aroro npoqecca mjaerrcx 6ojiBmee AaBJienne HacKoqeHHoro napa nan 
HacnmaMH MenBmnx pasMepoa cpaBmrrenbHO c 6ojiee iqiynHUMH. B 3tom cjxynae BaaK- 
HUM napaMerpoM HBjraercji TaK^e creneHb pacTBOpHMOCTH ITOC b Bo^Hoft cpcae. Ilpe- 
AoiBpameHHe nepeKOHAeHcamni moxct HMexE pemaiomee snaqeHHe jvm coxpaneHiM 
arperaiHBHoit ycrottHHBOcrH 3MyjiBCHji IIOY, x.e. coxpaHemia hmh jotHcnepcHocni h 
HHAHBHjqyajibHOcni Hacrnq. OcHOBHBie nyra AecraSiuiioaqHH — MOjieKyjupHasi m^- 
4»y3HX H MeHBmaa SHaHUMocrb ^JioKyjmqHH hjih KoaryjixqHH — xapaicrepHBi h ajik ot- 
HOCHTejiBHo pa36aBJieHHBix 3MyjiBCH» noy, B KOTOpiox co^ep^aHHe 4nx>pyrjiepOAHoft 
^asM He npeBKimaer 20% (no oG^eMy), h ajw 6ojiee KOHqeHrpHpoBaHHHx 3MyjiBCHit 
noy, B KOTop&ix oGbCMHaH ^paicqHX cj^pyrjiepOAHoM ^asu cocraBJUier 50%, 

HsBecTHBi nyxH craGHnHsaqHH 3MyjibCHft noy. 06uqfft npHnqHn craSHjiHsaqHH 
KOJUiOHAHux cHcreM — npeAOiBpanieHHe MexaHH3MOB hx paapymenHii. BaeAeHne b 
3MyjiBCHH nOC/OJI caxapoB h onpHqaTejibHO sapJOKeHHBix co3MyjiBraTopoB (MHHOp- 
HBix KOMnoHeHTOB OJl) npeAOTBpauiaeT iq>oqecc ^JioKyjuuqiH Hacrnq 3a chct HSMene- 
HHX npocipaHCTBeHHBix BsaHMOAeftcTBHx MOizeKyji riAB B aAcopSnpoaaHHOM cjioe, a 
TBiOKe H aa cner yaejinHeKHH 3Jie]cipocTaTHHecKHx chji orrajiKHBaHHH Mexc^y Hacraqa- 

MH. 

CHHxceHHe ocHOBHoro iq>oqecca paapymeHHA 3MynBCHit nOC, BBiSBiaaeMoro mo- 
jiei^jupHoii m^^ysHcR^ AOcraraiOT oGmhho BBe^eHHeM bo ^^pyrjiepoflnyio ocHoay 
BTOporo KOMnoHenxa (AonoJiHHreju>Horo nep4]rFopiq)OBaHHOFO coejiHHeHHH) Menee pac- 
TBopHMoro B BOAe» HMcioniero 6onee BLicoKyio xeMnepaxypy KHneHHx h saMeAJnoonxero 
3T0T npoqecc. 
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3tot npHHmm craGnnHsauHH HcnojiBsoBaH npH pa3pa6oTKe npenapaxoB Ojnoo- 
30JI- IIep(^TOpaH H OKCHreHT. B Ta6jiHKe S npeAcraBJieHBi CBOj^HBie AaHHBie no co- 
craBy H ^H3HK€HXHMmecKHM CBoftcTBaM HasBaHHBix npenapaTOB. 

Ta6jiHua 5. 

CBOAHue AaHHue no cocxaBy npenapaxoB Ojbeoocoji-AA^ (ilnoHiw), Ilep^iTopaH (Poc- 
ciw), OKCHTeHT (CIIIA) I2L 



CocraBHiiie KOMnoHeHTu 


KoHixeHTpaixiui (% Bec/o6t>eM) 


Ojhoocoji 


nep^TopyaH 


OKCHTeHT 


npenaparoB 




AF0104 


AF0143 


AF0144 




14 


13 








nOTIlA 


6 










IIMlfll 




6,5 








nooB 






90 


87 


58 










3 


2 


rijiiopGHHK F-68 (npo- 
KcaHOJi-268) 


2.72 


4 








<I>oc4>ojiHnH^ 


0.4 




4 


5,4 


3,6 


KajiHH oJieaT 


0,032 










Ey^ep 








P04"^ 


por^ 


/(ByxBajieHTBoae KatnoHiii 


+ 


+ 









B nepBBDc flByx npenaparax k TVbJ\y cocraBJMiomeMy 6ojiBmyio nacTB Macji^Hofi 
4>a3Ea, BBeAemi Ao6aBKH nepc|rropHpoBaHn&ix coeAHHemift n<]>TIIA h nOML(n, 6ojiee 
BBicoKOKmDimHX H MeHce pacTBOpHMbix B BOAe. B KanecTBe 3My;iBraT0pa HcnojiKSOBan 
BOAopacTBopHMBiii njnopoHHK F--68 c Ao6aBKaMH OJI (Ojnooaoji ,ZIA) hjih ero ananor 
npoKcaHOii-268 (nep(|)TOpaH). Ilo ^HSHKo-XHMHHecKHM napaMexpaM npenapaxM ne 
OHeHb OTJiinaioTCx apyr or J5pyra. Hx othoott k npenapaxaM nepBoro noKOJieroiK, o6- 
nmft HeAocraxoK KonropMx saionoHaexcH b Heo6xoAHMOCXH xpaHeHHX b saMopo^iceHHOM 
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cocTOHHHH H3-3a HeflocxaTOTOott CTa6RJibHocTH. B cjij^ac npenapaxa OKCHreirr k ero 
^^pyrjiepOAHoii ocHOse — IIOOB floGaaneH IIO^, KOTopufi hmcct 6ojiee Bwcoicyio 
TCMnepaxypy KHneHHX h Menee pacreopHM b aoAe. IIpeHMymecTBO npenapara Okch- 
reHT, cyraocHmerocH ko BxopoMy noKOJiCHHio, onpeAejixenrcs BOSMoxcHOcrbio xpaneHHH 
ero B He saMopo^ceHHOM coctohhhh. KpoMC Toro, IIOOB, cocraBJUiomHtt ^xopyrjie- 
poAHyio ocHOBy npenapaxa, 6MCTpo bbiboahtcji H3 opnunoMa, npHMepHO c xofi Mce 

CKOpOCTbK), HTO H IlOfl (tm - 4 H 7 AHelt COOTBerrCTBeHHO). 

npenapax OKCHreirr mmerrcsi KOMMepnecKHM naaBaHHeM HH^yaHOHiaix cpe^, 
necKOJiBKO pasjiHHaionmxM no cocrasy. 

Poju» aMyjiEraropa npH nojiyneHHH 3MyjibCHii ne cboahtcii tojieko k CHHHceHmo , 
Mexc^a30BOFO noBepxHOCTHoro HaTH^eHiui b CHcreMe HiO/IIOC, Heo6xoflHMOMy ansi 
yMeHBOieHH)! AHcnepcHOCTH. H3MeHeHHe npHpoAM aMyjibraxopa motkct noBJiiDrrb na 
CKOpocTb npouecca MOJieKyjwpHoft flH(^^y3HH- IlepcneKTHBHHMH npionaHBi ^ropHpo- 
BaHH&ie riAB-OIIAB, coAep^amne b CBoett MOJienyjie nwpo^^oSHyio 4>TopHpoBaHHyio 
H rHZQ)o^HJibHyio HC^TopHpoBaHHyio HacTH. EoHBrnoit ycnex no CHHxesy OUAB fljw 
IlOy AOCTHrayr b nocjieAHHe rojoiBi t^paHDyacKolt unconog xhmhkob [4]. 06niaji crpyK- 
lypa CHHTeaHpoBaHHMX OIIAB npeACxaBJiHer KOMSHHaiQoo nojin^opHpoBaHHott aenn 
H nojiHpHoii rojiOBKH. B KanecxBe coeAHHHxejibHoro aBena 3thx 3JieMeHTOB 6epeTCH yr- 
neBOAopoAHaa iienB. nojupnafl rojiOBKa BBi6Hpaenrc)i ii3 npupOAHbix BeuteciB hjih hx 
iq)oii3BOAHBix. <t>IIAB, coAepxcanme b KanecTBe nojixpHoit rojiOBKH cmipTbi hhh npoHS- 
BOAHBie caxapoB, npoHBJiHioT CHHeprasM c mnopOKHKOM F-68, Hcnojib30BaHHe b Kane- 
CTBe noJiHpHoii tojiobkh (^oc^ojinnnAOB, i^oc^axoB caxapos hjih ^oc^^axHAHJixojiHHa b 
cocraBe OIIAB yBenHHHBaer craSHJibHocrb 3MyjiBCHfi IIOY, coAepsKauQix npHpoAHue 
OJI B KanecTBe 3MyjiBrarropa. IIpeAnosEceH TaiOKe hobbiK KJiacc CMemaHHBix OIIAB jvisi 
CTa6HJiH3amiH FIOY [4]. MojieKyjiw aroro KJiacca OIIAB npeAcxaBJiaiOT co6ofi 6jiok H3 
AByx jiHHeHHLix cocTaBH£ix HacTctt — yrjicBOAOpOAHoit H nep^TopHpoBaHHoii. 06mHe 
^pMyjiu 3THX cocAHHeHHit aanncBiBaioTCJi cjieAyionoiM o6pa30M: 
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AnropKE HasBieaiOT 3TH uoneKynM ^^dower^ hto oaHanaer b aocjiobhom nepeeojie 
«iiinoHKa» HJiH HHane coeAHHifrejibHEiii ajieMeHT, ciqpenKa* 

CnirraeTCH, hto MOJieKyjiu OITAB o6mero jiiraettHoro cipoeHUH RH-RF BBinoji- 
HHKyr pojiB aaKpeiUMiomero 3JieMeHTa, yrjieBOflopoflHBifi KOHeu Koroporo bxoj[(iit b jih- 
nHAHyio luiemcy, oiq>y»caiomyio nacnmu nOV, a apyroft, ^ropHpoBaHHuif, bxoaht b 
MacjiAHyio <^a3y TIOV, to ecnb MOJieKyjiu rana RH-RF yjiyqmaiOT aAreaHBHBie CBoftcr- 
Ba nosepxHOCTHoro cjioh IIAB. 

JXo HacTOJimero BpeMeim IlOfl h FIOOB xbjikk>tch HanSojiee npHewuieMBiMH co- 
eAHHemuMH npH coswhhh SMyjibCHit MeAHKO^SHOjioranecKoro HaafianeHiu b cmiy xo- 
ro» ^iTO OHH HaH6ojiee GBicipo buboa^tca K3 opraHH3Ma no cpasHeHHio c ApyrHMH nep- 

4nX>piq)OBaHHIiIMH COeAHHeHHHMH. 

H3BecTHiii naTeHiu [5, 6], b KoropBix iipeAJiosKeHiii cocraBH iqpoBeaaMCHHrejw, 
^TopyrnepoAHOii ochoboS Koroporo hbjihiotcx cmcch Aayx IIOC (nO/(/nOML(n hjih 

noj^/noTBA HJIH nooB/noNmn); cmcch ipex noc (iioob/iio^omlui hjih 

nOOB/nO^OTBA) H fla^e cmcch nerwpex HOC (HOOB/nOfl/nOMtpT/nOTBA), 
BSjimix B paanHHHBix coonmoineHHsx. jXHcnepnipyioT yicaaaHHiiie cmcch c homoiiibio bo- 
AopacTBopHMoro 3Myji&rffropa npoKcanojia n-268. HcnojiBSoaaHHe axoro SMyjiBraxopa 
He nosBOJiser xpanHTb 3MyjiBCHH nasBaniiBix cocraBOB npH noJioxcHxejiBHoit xcMnepa- 
Type. KpoMc Toro nocjie pasMOpa^cHBaHHx 3MyjibCHH jqaHHoro Tnna hmciot orpaHHHCH- 
HBid cpOK xpaHeiiHH npH +4 °C (hc 6ojiee 1 Mccxua). 3to hx raaaHBifi HejoiocraTOK. 

SanaiCHroBaHU SMyjiBcnn c HcnojiBSOBaHHCM ^TopnpoBaHHBix IIAB (OIIAB). 
MHKpo 3MyjiBCHH HOC, coAepxcamHc OIIAB [7], ao HacTOxmero bpcmchh hc HaiiuiH 
npaicraraecKoro npHMeHCHHH b KanecTBC HH^ysHOHHofi cpCAU, CKopee Bcero, b CHJiy 
HeAOcranroTOod craSHJiBHOcni b ycjiOBHXx in vivo. HaBecreH flpyroft cocraB 3MyjiBCHit 
nOC» nojiy^eHHUX c HcnojiLSOBaHHCM CMemaHHoro OIIAB, coACp^amero b MOJieicyjie 
(|^po<^HJiBHyio H jinno^HJibHyio nacra [8]. 3th 3MyjiBCHH xora h coxpaHxiOT cpCAHHil 
AHOMcrp HacTHit npH nojiOMorrenEHMX TCMnepaiypax xpaneHHfl, ho tojibko b TCHCHHe 3 
MecxqeB. 
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HsBecreH naTeirr [9], b KoropoM hctohhhkom OJI jsflK nojiyHeHHX 3MyjibCHtt 
nOC cJiysKHT xcHpoBax 9MyjiECHH Liposyn 10%. B icaqecTBe ^ropyrjiepoflHoit ochobm 
3MyjiBCHft aanaTCHTOBaHM ipH ipynnu nOC. B nq>ByK> ipyimy Bxo^zvrr nep4nx>pKHiaio- 
ajncHHu HJiH nep^opajiKHJiuHRjioanncaHu (b tom HHCJie flO^, nOMenHJueKajiHH, 
nOnepniApo^eHairrpeH h op.). Btopaji ipynna BioiiOMaeT b ce6ji nep^Topajiiaui HacBi- 
meHHue rerepoiviKJiH^ecKHe coeAHHeiraii. Tper&io rpyimy oocraBjuaor nep^ropHpo- 
BaHHEie TpenriHKre aMHHBi — nOTTIA, TIOTBA h ffp. BKjnoneH b m/icno Hcnojiwye- 
MHx nOC H nOOE. OAHaKo c noMOim»io Ha3BaHHott SMyjibCHH Liposyn 10% He yAa- 
jiocB nojiywrb CTa6HJiBHyio aMyjiBcmo IIO^. MaKCHManbioiit cpoK ee xpaucmai co- 
CTaBHji 25 mePL. 

B narreHTe [10] Hcnoji£30BaHU OJI mnHoro ^Kejrnca ann nojiyneHii)! 3MyjiBCHfi 
nOC. CoAep^caHHe ^j^pyrjiepoAHOii (^aau b 3thx cpexax Bapbupyercx b nrapoKHX 
iqyeAejiax or 10 ao SO o6. %, a coAepxcaHHe OJI — or 0,5 ao 7 Bee. %. B KanecTBe Mac- 
jiffHoft ^asBi B narreirre HcnojiBayercit KaKoit-jiH6o oahh nOC, Bia6paHmiifi h3 mHpOKoro 
Knacca coeAHHeiraft. B HacTHocTH rpynna nep^nroprHApo^eHainpeHOB c hhcjiom btomob 
(^Topa or 1 AO 24, a laiOKe IMfJk nep^xopHpoBaHHue aMHH&i; IIOOB; nepifrropMenuia* 
AaManraH h nep^ropnepniApo^eaaHTpeH. 

OcHOBHoe BHHMBHHe B AByx BBimcHasBaifflBix naTeHTax yAejiHeicii MeroABM co- 
xpaHemn pasjimHBix opranoB h cHcreM c HcnojiuoaaHHeM nojiyneHHux dMyjiBcidi 
HOC, rtepeA HBHanoM ^HSHOAormeciciix aKcnepHMeirroB HapaGoraHHBie 3MyAECiiH 
CMemHBaiOT c iqpHCTajiOHAHUMH pacTBOpaMH h/rjih c OHKOTmecKHMH areinaMH (bjib- 
6yMHH, riijQ>oixii3iiiiJiKpaxMan[). XIpeAJioxceHimte 3MyjibCiiH xoth h ormocsrtcsi k 3Myjib- 
CHffM BTOporo noKOJieHHH, HO HMeioT cymecTBeHHBitt HeAocraTOK. B o6ohx naxcHrax 
OTCyxcTByioT pesyABTaru nadjnoAeHHii sa craSHJiBHOcTbio npeAAoiKeHHux 3MyABCHit, 
T.e. co?q>aHeHHH pasMepa ^lacnm npn AHHTejibHBix cpoicax ^aHeniDi (Sonee Mecxiia). 
riarreHTH [9, 10[ mu paccMaxpHBaeM b KanecTBe anajioroB. 

Eojiee 6jiK3Kofi no cymnocTH k sasBJiHeMoft 3MyjibCHH IIOC sisnsicrrc^ 3MyjiBCHa, 
iipeAJio^eHHax b [11]. 3Ta 3MyjiBCH», Bsxraii HaMH sa npoixmin, othochtcji k wcjiy 
3MyjiBCHfi BToporo noKOJiemu h coAepxcRT Gucrpo BBiBOAffiAeecH nep^^ropHpoBaHHoe 
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coeAHHemie b KOJnraecTBe or 40 ao SO o6.% h nep^Topiq)OBaHHyio AoSaBKy 6ojiee bbi- 
coKOKmumero coejopaHCHiiH b KOjiHHecxBe or 5 flo 10 o6, %. B KanecTBe Swcxpo bbibo- 
AHmerocH nOC HcnoJib3yiOT IIO^ hjih nOOB (ocHOBHOtt KOMnoHCHT), a b KanecTBe 
Ao6aBKH — nOMUn, 3MyjnnbraTOpoM cnyxar OJI xiriHOFO ^ejiXKa hjih coh. 

n<X>MU[I HBJiHercfl cradHjraaaropoM 3KfyjibCHH, CHmKaK>mHM cKopocTb iq>ouecca 
MOJieiQ^jiHpHoit AH<^4^y3HH (nepeKOHjieHcauHH) ocHOBHoro KOMnoHeHra nOjH hhh 
n<t>OB H HcnoJiMyercH npH nojiynenHH aMyjiBcnii jipyroro cocraBa, b HacTHOcra npe- 
napara Ilep^^paH* TjiaBKBiM neAOcraTKOM saHBjieHHoit b [1 1] 3MyjiBCHH IIOC JiBJuer- 
cfl oraocHTejibHO 6ojiBinoli cpeAHHit AnaMeip Hacnm — 6ojiLme 0»2 mkm. 

SaAaneil HacroHmero H3o6pCTeHHJi XBjraerFcx yBejiH^CHHC CTa6HJifcHOCTH 3MyjiB- 
CHH H yjiynmeHKH ee KaneciBa, t. e. coxpaHenHH 6HocoBMecTHMOCTH c 6HOJiorHHecKott 
cpCAoit (KpoBbio, njiaaMoft hjih cimoporrKoil) npn xpaneHHH b HesaMopoxceHHOM co- 

CTOHHHH He MCHee 6-12 MCCHIteB. 

JSflsi 3Toro npeAnoxcena 3MyjiBCHH IIOC MeAHUHHCKoro Ha3HaHeHHH» coAepTKamaji 
6ucTpo BBiBOAsmeecji coeAHHemie TM>Jl hjih IIOOB, nep^xopopraHHHecKyK) (nep^xo- 
pHpoBaHHyio) Ao6aBigr h ^oc^ojihuha* xapaicrepHayiomaflCA xeM, wro b Ka^ecTBe 6bict- 
po BUBOAsmerocH KOMnoHeirra Hcnojibsyercfl KOMnosHmui hs CMecH nOJ( h IIOOB, 
nq>^TopHpOBaHHa5i Ao6aBica npeAcraBJixer co6o& cmccb nep^xopHpOBaHHBix iperrHH- 

HMX aMHHOB, a ^Oc4»OJIHnHABI HCnOJIbSyiOTCA B BOAC AHCnepCHH B BBOAHO-COJieBOtt 

qpeAe. 

3MyjibCHi[ xapaicrepHsyeTCH tcm, hto cyMMapnas KOHueHrpamix nOC b SMyjib- 
CHH HaxoAHTC« B npeAejiax or 2 ao 40 o6. % ; 

3MyjiBCHA xapaicrepHsyeTCH tcm, hto KOMnosKUHH 6BicTpo BBiBOAHmnxca IIOC 
coAepxcHT no^ H nOOE B coonrHomeHHH or 10:1 ao 1:10, ne^rropopraHH^ecKax ao- 
6aBKa cocraBJuer or 1% ao 50 % or oGmero coAepxcaHHs nOC b 3MyjiBCHH h coAep- 
yean: CMecB nep^ropxpHnporiHJiaMHHa h ero KonpOAyKTos: ohc- h xpanc- HsoMepBi 
nep^op- 1 •nponHJi-3,4-AHMeTHJiiiHppojiHAOHa h nep4>Top- 1 -iiponHJi-4-MeTHJinHnepH- 
AHH, H AonojiHHTenBHO nep^nrop-N-MexHnuHKJioreKCHJinHnepHAHH h ero KonpoAyKiBi. 
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3MyjibCHii xapaicrepioyeTCH xeM, hto coAepsKHX AHcnepcmo OJI ^htooto xcexriKa 
HjiH AHcnepcmo OJI coh wm hx cMecB b BOflHo-cojieBott q>eAe a KOHKeHipamfH or 0,2 
flo 5 Bec.%. 

3MyjibCHii, xapaKrepH3yeTC« tcm, hto AHcnepcHX OJI b BOflHo-cojieBOft cpe^e co- 
AepxcHT BABioBaHT B KOjnwccTBe or 1 ao 15 % or cyMMapHoro coAepxcamra OJI; aobm- 
BaHTOM XBjueicH pacTHxejiBHoe Macno: coeBoe, noACOJineHHoe hjih KacropOBoe, hjih hx 

CMeCB B 94l^eKTHBHOM COOTHOmeHHH B BH^e flBOfiHOfi HJIH TpottHOli CMCCH. 

3MyjibCHii xapaicrepHsyeTCH tcm, hto b cocraB BOAHo-cojieBoit cpeAM bxoaht na- 
ipHeB£ie H KajraeBue cojm xjiopHAOB h ^occj^aroB h MOHOcaxapHA ManHHTOJi b BO^e ajia 
HHbeiamii h KOHKeinpaKHfl KOMnoHCHTOB BOAHO*coJieBoit cpeAU HMeer ocMonraraecKoe 
AaBneHHe b AHanasone or 100 ao 350 MOCMOJiett na jiHxp. 

3MyjiBCH5i xapaKrepH3yeTCH tcm, hto cpeAHHft AHaMeip nacnm hc npeBuinaer 
0,2 MKM H HaxoAHTCH B npcjsfinax 0,06-0,2 mkm, 

Cnoco6 nojiyHCHHH aaxBneHHoit SMyjiBCHH IIOC MeroAOM roMoreHHsauHH, xa- 
paicrepHayiomHiicH tcm, hto npouecc npoBOAHT b necKOJibKO 3TanoB, BKjnoHaMnmx no- 
jiyneHHe AHcnepCHH OJI b BOAHO*coJieBoii cpeAe, roMoreHH3HpoBaHHe HOC b AHcnep- 
CHH OJI, TennoByio crepHJiHsaaHio roroBoit 9MyjiBCHH h nocjieAyiomee xpaneHne b ne- 
saMOpo^eHHOM BHAe npH +4 ne Menee 6 Mec^meB. 

Cnoco6 nojiyneHHH saHBJieHHoii SMyjibCHH IIOC xapaKrepHsyercH tcm, hto ahc- 
nepcHio OJI B BOAHO-cojiCBoii cpeAe nojiynaiOT roMoreHH3aimeit noA bbicoichm Aaane- 
HHeM He MeHee 100 btm c nocjieAyK>melt TeiuioBoii crepHJiHsamieit. 

Cnoco6 nojiyneHHS saxBJieHHoti 3MyjiBCHH IIOC xapaKrepH3yeTC« tcm, hto roMO- 
FeHHSHpyKxr IIOC b AHcnepcHH OJI noA AaBJicHHCM or 300 ao 650 aTM. 

Cnoco6 noJiyHeHHA aaaajieHHott 3MyjiBCHH IIOC xapaKrepHsyercH tcm, hto ahc- 
nepcHK) OJI H 3MyjiBCHio nOC crepHJiHsyKyr npn TCMnepaType 100 ®C. 

KaK yicasaHO BBime, aaAanett H3o6peTeHH>i mjuercx yBejiKHCHHe cTa6HJiBHOCTH 
3MyJiBCHH H yjiynmeHH^ ee KanecTBa, T.e. coxpaneHHa 6HOcoBMecTHMOCTH c 6HOJiorHHe- 
CKoit cpcAoft (KpoBBio, luiasMoii HJIH CBiBopoTKoii) npn 7q>aHeHHH b HesaMopoxccHHOM 

COCTOXHHH He MeHCe 6-12 MeC^UeB. TepMHH «6HOCOBMeCTHMOCTb» BKJnOHaCT B ce6H 
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pasjiHqHue 3HaHeHHii h HyiKAaercH b yroHHeHiiH npHMeHirrenEHO k 3MyjibCH5iM IIOC. B 
mmipyeMBix Bume nareifrax [8-1 1] noji xepMHHOM 6HOCOBMecTHMocT& HcnojiBsyioTCH 
cjieayiomHe npejicTaBJieHiw — cmiocirrejiBHO 6ojiBmaH cKopocxb BUBcaenwi m opra- 
HOB B£i6paHH£ix TIOC; cnoco6HocTs coxpaiuTb xicaHH h opraHBi, nepea cocy/iBi koto- 
pBix nep^ysHpyercii 3MyjibCHA HOC; q>aBHHTejii>Ho nrnKasi lOKCHHHOCTb a^h :)khbot- 
HEix (Ha ypoBHe He MeHee AByx o6BeMOB impKyjinpyiomefi iqpoBH). 3th npeAcraBjieHHJi 
He HCKjnoHaiOT Apyr flpyra, ho He orpa^aer caMoro nepBoro 3Tana — BsaHMO^ieiicTBHA 
jmcncpcRbsx ^acnm n<t>C c lUiasMoii h KpoBbio npH nonaAaHHH SMyjibCHH IIOC b co- 
cyjDCHCToe pycno. Miii paccMaxpHBaeM jiBjieHHe 6H0C0BMecTHM0CTH, HBHHHas co creneHH 
BUpasKeHHOCTH BsaHMOAeSicTBHff (pearHpoBanmi) SMyjiscHH IIOC c 6HOJionraecKoit 
cpeaoH (KpoBKK), luiasMofi HJiH cuBOpOTKoit). Peayjibxax axoro BsaHMO^eiicTBHH mohcho 
oiieHHBarb He ix»ibko in vivo, ho npexcAe Bcero b oinirrax in vitro no cieneHH cra6HJii>- 
HOCTH 3MyjibCHH iipH BJiHffiiHH Ha Hee pH^a ^aKTopoB, MOAejiHpyionaix noBpe^eHHe 
aAcopSipiOHHoro cjioh npn xpaneHHH h nonaAaHHH 3MyjiBCHH b iq>OBOTOK. 

KawcTBO H CTa6HJibHOCTB 3MyjiBCHii nOC iq)HHHTO xapaKrepHSOBaib, hcxoah H3 
pasMepa ^qacnm: cpcmmH AHaMerp Hacrait b 3MyjiBCHHX IIOY ne AOJixcen npeBBimaxb 
0,2-03 MKM. TaKott noAxoA HeAOcraro%H asa AHcnepcHbix iq>enapaT0B MeAHKO- 
6HOJiorHHecKoro HaaHaneHHii, bboahmux BHyrpHBeHHo* 3to cBxaano c leM, qro nacTH- 
itti noy, KBK Hy^KepoAHMii MaxepHaji, npH nonaAaHHH b cocyAHCXoe pycjio BsaHMOAefi- 
CTByiOT c 6ejiicaMH h MOJiei^^JiaMH APyrHX coeAHHeHHit, naxoAHumxcH b njiasMe, a tbk- 
xe c KJiencaMH iqK>BH. OGwjaA xapaicrep B3aHMOAeftCTBHS saBHCHT or CBoficTB noBepx- 
HOCTH Hacnm. OyHiCKHOHajibHas aKTHBHOCxb (rasoipaHcnopxHa^ ^yHKUH^) 3MyjiBCHil 

XaiOKe BO MHOFOM 3aBHCHT OT COBMeCTHMOCTH HOBepXHOCTH 3MyJIbrHpOBaHHMX 

i^acTHii c KpoBbK) H HJiasMoit, nocKOJibKy B cjiynae, nanpHMep, aicniBamiH CHcreMbi 
KOMnjieMeHTa na Hy»cepoAHoft noBepxHOcra npoHCxoAHT aanycK KacKaAa peaiovni, Bbi- 
3biBaioumx cnasM cocyAOB h Hapyinemie penioHapHoro KpoBoroxa. CjieAyer OTMernrn> 
Tax^e, HTO CTa6HjibHOCTb 3MyjibCHfi B ycjiOBHax in vitro bo mhofom onpeAejiHexc^ cBoit- 
cibbmh aAcop6iiHOHHoro cjioh IIAB Boicpyr Hacrau (npoHHOcrb, Tonorpa^HH noBepx- 
HOCTH H AP-)- B CBere cxasaHHoro Bonpoc o cradHjibHocxH 3MyjibCHii IlOy He MO^er 
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6BiTb pemeH TonbKO c noMomEio oGuhhbdc KOJUioHAHo-xHMHMecKHX MeroAOB loyqeHHfl 
pa3Mepa ^^acTHii 6e3 ouchkh ocoSeHHocreit cipyKiypu. Bec&Ma afcryajiBHBiM XBJigeroi 
pa3pa6oTKa jvisi arofi itejiH AOcraroHHO npocTBix mctoaob h doaxoaob, nosBOJixioiaHx 
nojiyHaTb HHc^opMamoo o pasMepe Hacniu h qejiocTHOCTH hx cipyiciypBi* IlpH 3tom He* 
o6xoAHMO xaioKe yroHHHTb caMO noHHXHe crpyiczypBi npHMeHirrejiBHO k SMyjiBciiXM 

noy. 

ripoipecc B loyHemiH cra6HJibHOCTH 9MyjiBCHii FIOY in vitro h in vivo CBAsan c 
pacniHpeHHeM h yrjiy6jieHHeM caMoro noHimifl crpyiaypij sMyjibCHii IIOV h paapaGor- 
Kofi MeroAOB ee myHemm. IIoiMTHe cradiuiBHOCTH KaKoro-jiH6o npenapaTa hjih Beme- 
CTBa onpeAejueroi ycroitqHBOCTbio ero CBoitcTB. IlapaMeTpBi, HcnonE3yeM&ie jva xa- 
paKxepHCTHKH cBoiicTB 9MyjiBCHit noy. He KBJiHioTCH HCHepnuBaioiiQiMH xapaicrepH- 
CTHraMH HX CTa6HJiEHOCTH. B HamHx oixBnax Mia pacmHpiuiii npeAcraBJieHHH o Kpifre- 
pHxx cxa6iijiBHocni 3MyjiBCHtt nOC c yneiOM ocoSeHHOcrefi hx cipyinypiii. 

Cra6HiiBHOCTb dMyjibCHif noy npHwnx) oiteHHBaxB Ha ocHOBaHHH HSMeneHH^ 
pa3Mepa nacxHU npH xpaneHHH. TaKott hhcto KOJuioHAHo-xHMHHecKHii hoaxoa neflocxa- 
TOHeH. Jlflsi 3MyjibCHit noy, ssBnsaomjxxcsi ocHOBoit npenapaiOB, npeAHaaHanenHBix jvm 
BHyrpHBeHHoro BBeAenHH, 6onbinoe snaneHHe iipHo6penraeT HH^^opMaoHK 06 hx cra- 
Ghjibhocth He tojibko b onBirax in vitro, ho h bosmoxchoctb npeACKasBiBaxB hx era* 
6HJibHOCTb npH impiQ^jvmHH B cocyflHCTOM pycJic. nojiyneHHe tbrhx CBeACHHii Moxcer 
6uTi» flocTHrHyro, ecjiH 6ojiee hctko o6o3HaHHTb npe^craBneHHe o cnpyKrype 3MyjibCHit 
noy. Hacnmu 3MyjiBCHit HOY HMeKrr crpyiciypy AByxcnoffHoro mapa, b ueHipe ko* 
Topoix) HaxoAHTCH IlOy (nApo HacTHivu), a Ha noBepxHocTH cjioft 3MyjiBraTopa (060- 
jio^a) [12]. TojimHHa o6ojiohkh aMyjiBraropa Majia h cocxaBJiHer He 6ojiee 5—10% or 
AHaMerpa nacTHU. TeM ne Menee noBe/teHne SMyjiBCHit n<X>y b cocyAHcroM pycjie 

(B3aHMOAeitCTBHe C 6eniCaMH lUiaSMBI H KJieXKaMH XpOBH, CKOpOCTB BBIBeAeHHH H Ap.)» ^ 

TaKXce cra6HnBHOCTB upH AJiHreiiBHOM >q>aHeHHH bo mhotom Syayr saBHcerB or npoH- 
HOCTH H cocTOHHHA noBepxHOCTHO-aKTHBHOFo semecTBa BOiq)yr HacTHKBi. no3TOMy He- 
06XOAI1MO OAHOBpeMeHHo nojiynaxB HH^opMaiimo o pasMepe nacnm h cxpyiciypHBix 
HSMeHenmi, HMeionpix Mecro b HccjieAyeM&ix cpe^ax npn Tex hjih hhbix BoaaeftcTBHax. 
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flflsi xeopemiHecKoro onHcamui h aHajiioa HSMeHemix cTpyicrypu 3MyjiBCHit 
KEK ocHOBBi HH<^y3HOHHfiix q)efl, npcAJioxceHO BUAejiHTb cjiejsytoumo npeflCTHB- 
jieHHA [13]: 

1) "06Dnyio crpyKiypy" 3MyjifcCHit nOY h ee lOMeneHHA. 3tot acneicr xapaicre- 
pHayercji cpeAHHM AHaMeipoM h pacnpeAeneHHeM Hacnui no paaMepaM; 

2) "MHKpocTpyicrypy", KOTopaa onpeAejuenrcx cocroxHHeM aMyjibraxopa a o6o- 
jiOHKe, creneHbK) ero BsanMOfleiiCTBHa c nOV, ssaHMHUM pacnoJioxceHHCM MOJicKyji 
IIAB, HX ynopHflOHeHHocTBK), luioTHOcrbio ynaKoaicH, cxeneHBio oKHcneHHOcxH, ^a30- 
BBiM cocfOXHHeM cTpyicrypiipoBaHHfiix MOJieicyji. 

JJfi HacTOxniero BpeMeim Bce HCCJieAOBaxejiH orpamnHBajiHCb aHaniooM «o6meit 
crpyKiypM», to> iq>aiiHe HeflocraxoHHo, xaK KaK cTa6Hni»HocTb 3MyjibCH{i, 6HOCOBMec- 
iHMOCTb H, B HacTHOCTH, noBepxHOCTHBie CBoftciBa HacTHK H HX aACop6i|HOHHafl cno- 
co6HOCTb oiipeAeMK)TCA <<MiiiqH>cipyiciyi^ 

npeAcraBJieHHMe b HacronmeM HsoSpereHHH 3MyjiBCHH ITOC cpaBHHBajracB c 
npcmmmoM h HCCJieAoaajiHCB, BO-nepaBoc, no napaMeipaM, xapaicrepHayiomHM nsMe- 
HeHHe «o6niett CTpyinypBi» b pasHBie cpOKH xpaHemra nojiyneHKBix 3My;iBciiit. 

Bo-BTopBix, MOAenHpoBajiH BosfleiicTBHe noBpe^aiomnx 3MyjiBCHio ^aicropoB b 
ycjiOBiux, nosBOJiHiomnx oueHHBaTB cocTO»nfe «MHKpocTpyKiypBi» 3MyjiBCHH n<E>y. B 

HaClHOCTH HCnOJIBSOBaJIH «CTpeCC-B03AeftCTBHe» B BHae paSBejieHHH 3MyJIBCHH BOAOii H 

onpeAeJDum HSMeneHHe napaMeipoB no cpaBHeHioo c HaraBHoit dMyjiBcneli. PasaeAeHHe 
3MyjiBCHit noy BOAott napymaer cjioxcHBmeecx paBHOBecne MexcAy aAcop6imoHHBiM 
cJioeM ITAB (o6ojiOHKott) h MOJieKyjiaMH FLAB b AHcnepcHOHHott cpeAe. no3TOMy oho 
HMeer onpeAejiCHHyio npeACKasaxejiBHyio CHJiy b OTHomeHHH coxpaHeHHX cxaGHJiBHO- 
CTH MerracTa6HJiBHoii cHcreMBi (3MyjiBCHH IIOC) hjih ee paspymeHHx. 

KpoMe Toro, Ha6jnoAanH HSMeneHHe MHKpocipyKrypBi h coBMecTHMocTB 3MyjiB- 
CHit nOC npH KOHxaKre c CBiBopoTKoil iq>OBH KaK MOAeJiBHofi CHcreMott (nsyneHHe 6ho- 
coBMecTHMOCTH 3Myju>CHii IIOC B onBTTax in vitro). BaaHMOAeficxBHe AByx rereporeH- 
HBDC AHcnepcHBix CHcreM — cBiBOpoTKH KpoBH H 3MyjiBCHH FIOV — xapaKTepHsyeT H3- 
MeHeHHe noBepXHOcmBix CBoiicTB Hacrmi npn nonaAaHHH b iq)OBonroK h HSMeneHHe 
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MHiqpocipyiaypBi 9MyjiBCHft nOY npH xpaHemiH. HaGjnoAeiiiiH 3a AHHaMHKoit «o6meit 

CTpyKTypH» H <<MHKpOCTpyiCTypM>> npOBOAHJIH B OAHH H TC CpOKH B TeTOHHC 12 Me- 

omeB xpaHeHHA 3Myjibciiii nOY . 

flflK BUHBJieHHfl paajimHfi b HasBaioffiK napaMerpax coctojihhx npH xpaHemiH 
3Myji]M:iiit nOC xpeSoBanHCB MenroAU h noAXOABi, KoropMe He bhociuih 6iiI AonojiHH- 
TejiBHMX B03MymeHHit b HccjieAyeMyio CHCxeMy npH npoBeAeHHH cooTBercTByiomHX 
lOMepeHHii. B KanecTBe TaKOBBix 6bijih BBi6paHH» anpo6HpoBaHBi h paapadoraHLi oitth- 
HecKHe MeroABi Koinpojix. 

JJflx oueHKH o6meit crpyKiypBi naMH 6biji BuSpan MeroA cneicipaiypSHAHMexpHH 
HAH MCTOA cneicrpa MyxHocxH (CM) [14], Ero Mce HcnojiwoBajm aah ouchkh pacnpeAe- 
Aemu Hacnm no paaMepaM b HccjieAyeMBix dMyjibciux nocAe hx KeinpH^yrHpoBaHHH h 
^paKivioHHpoBaHiu. HsMeHeHHe Aaiiq>ocipyicTypu SMyjvMKA hah noBepxHOCTHBix 

CBOitCTB HaCTHEl, BUSBaHHOe HSMeHeHHeM BSaHMOCBXSeii MOAeKyA IIAB B aACOp6KHOH- 

HOM cjioe BOKpyr nOC, oiteHHBajra c noMombio KOCBCHHoro MexoAa naxoHCAenHH hh- 
AeKca B3aHM0AeficTBHH (Kt) HCCJieAyeMoK SMyABCHH c CMBOponcoii KpoBH no OTHome- 

HHK> K ^H3H0AOrHHeCKOMy paCTBOpy: OTHOCHTeAbHaa MyTHOCTb Kj =Ti/t2, TAe Tl H T2 — 
MyTHOCTH CMeceft «C£IBOpOTKa/9MyJIBCHJI» H «CBIBOpOTiCa/^H3HOAOnneCKHit pacTBop» 

npH cooTBercTByiomHx HSMeHeHHXx cooxHomeHHit KOMnoHenroB cMeceit [15]- JQ^onoji- 
mrrejibHO noATBep^eHwi HeHSMeHHOcni npnpoABi aMyjiBrnpoBaHHBix Hacrait 
nOY (orrcyrcTBHfl cboGoahiix 4>JI) npoBOAHAH conocraBJieHHe dKcnepHMeHrnuibHUX h 

paCHeTHHX 3HaHeHHit X: Tpac«i=Z Ni • Ti Nr=l), Vfffi Xi H N| MyXHOCTE H AOJW BBIAeACH- 
HOtt ^pBKUfm; X3Kcn. MyTHOCTb TOtt »Ce npo6BI 3MyJIbCHH AO ^paiOtHOHHpOBaHHK. 

L HHSKe npHBeACHbi KOHKpeTHue cocxaBbi npeAno^CHHOfi anyjibCHH IM>C b cooxBex- 
CTBHH c HacTOHUiHM H3o6perreHHeM. 

CoeniB 1.3MyAbCH)i coAepsKHX 40 o6.% ^opyrjiepoAHoit ^asbi (Cv) b bhac IlOfl h 
nOOE, B3OTbix b cooTHomeHHH 1:1, c nep^TopHpoBaHHott AoSaBKoii b bhac cmcch 
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nc^^^pTpHiipoiiHnaMHHa h ero KonpojiQnEcroB: iqic- h xpaHC* HsoMepoB nep^rop-l- 
npoiiiiJi-3,4-AHMeTiuinHppojiiiAOHa h nep^op-l-npoiiHJX-4-MeTHjmHnepiwi^ b KOJiHHe- 
CTBe 50% OT cyMMEpHoro coacpyKaBia ochobhkix IIOC, craSiuiHaHpoBaHHiiix b 3Myjib- 
nipoBaHHOM cocroffiiHH S% AHcnepcHeit OJI, coAep^ameit ^OJI h ajiCBiOBaHT b sitae 
KacTopoBoro MacJia, B3)rroro b KOHitempaipiH IS % or cyMMapHoro coAep^aiUDi HOJI, 
B BOAHO-cojieBoi! q>eAe cneflyiomero cocraBa: 2 mM (1 IS Mr b Jimpe) xnopnaa HaTpiut, 
2 mM KajiHH ^^^opHOKHCJioro OAHOsaMCiifeHHoro (310 MT 6e3BOAHOii cojih b jimpe), 
7,5 mM HaipHA ^oc^opHOKHCJioro ABysaMcmeHHoro (460 Mr 6e3BOAHoit cojih b Jimpe), 
318 mM MaHHHxa (58 r MamiHTOJia b jurrpe) b BOAe am HHBeioiHit* OcMontmecKoe AaB- 
jieHHe 3MyAbCHH cocxEBJOieT 310 MOcMOACft Ha jiHTp. CpeAHHfi pa3Mep vfacnm SMyAb- 

CHH 0,195 MKM* 

CociHB 2. 3Myjii>ciw no npHMepy (cocrasy) 1, oxAmaiomaKC^ tcm, hto 3Mynb- 
CHH coAepMCHT 20 o6,% 4rropyrjiepoAHott 4>a3fci (Cy) b bhac UOJl h IIOOB, bsotwx b 
cooiHomeHHH 10:1, c nep4nt>piipoBaiiHoit Ao6aBKoii CMecH nep^TOpTpimponHAaMHHa 
H ero KonpoAyKTOB: mio- h ipaHC- HSOMepoB nep^TOp-l-npomm-3,4-AHMeTimnif^ 
poAHAOHa H nep<^p-l«nponKA-4-MeTimnimqpiiAra AonojiHirrejttHO coAepxcameit 
nep^iop-N-MeiwiiviKnorTOiCii^^ b cyMMapHOM KOAmecTBe 25% or coAepxca- 

ma OCHOBH&IX IIOC, CTa6liJIH3HpOBaHHi>IX B 3MyAbrHpOBaHHOM COCTOHHHH 2,5 % AHC- 

nepcHett OJI, coAepHcamefi COJI h aABioBaHT b bhac coesoro MacJia, asOToro b koh- 
iieinpamiH 10 % or cyMMapHoro coAep^KaHHH >IOJI, b BOAHo-coneBofl cpeAe cneAyK>- 
mero cocraBa: 2 mM Haipm ^oc^opHoicHCjioro OAHOsaMcmcHHoro (276 Mr 6e3BOAHoii 
COJIH B AHipe), 7,5 mM HaipHH ^oc^opHOKHCJioro ABysaMemeHHoro (460 Mr SesBOAHOfi 
coAH B jiHipe), 278 mM ManHHra (50 r MaHHHTOAa b Ainpe) b boac ahh HirtcKixHft. Oc- 
MOTHHCCKoe ABBAeHHe 3MyAscHH cocTaBjiHeT 270 MOcMOAcift Ha jiHxp. CpcAHHtt pa3Mep 

HaCTHIt 3MyABCHH 0,1 MKM. 

CocraB 3. 3MyABCHX no npHMepy 1, OTJimaioiAaHCA tcm, wro Suynhcm coAep- 
«HT 15 o6.% ^TOpyrAepOAHoft <|^a3bi (Cv) b bhac IIO^ h IIOOB, B3irn»ix b cooiHome- 
HHH 1:10, c nep<^opHpOBaHHOii Ao6aBKOit cmcch nep4>TopTpHnponHAaMHHa h ero ko- 
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iq)OAyicroB: khc- h TpaHc* HSOMepOB nep^Top«l*iipoiiiiJi-3»4-AHMeT(Lmm»ppojiHAOHa h 
nep4rrop-l-^nponiiJi"4-MeTiinnHnepHAHH, AonojiHHrejiBHo coAepxcameii nep4rrop*N- 
MeiHJiiiHKnoreKCHjiniinepHAHH b cyMMapHOM KOJimecTBe 5% or coAep^aHHH ochobhux 
nOC, CTa6HJiH3iipoBaHHBix B 3MyjisrHpOBaHHOM cocTOAHHH 2 % AHcnepcHett OJI, co- 
Aep^ameM CMecB ^OJI h COJI, a rsKxc a^x^iOBaHT b Bnuie noAcojiHe^Horo Macjia, b3h- 
Toro B KOHueHTpauHH 5 % OT cyMMapHoro coflepTKaiow OJI, b BOflHO-cojicBott cpeae 
cjie^^yioiaero cocraBa: 1 mM Haxpiu ^oc^opHOKHCJioro OAHoaaMemeHHoro (138 Mr 6e3- 
BOAHoil coJiH B JiHipe), 3,7 mM HBTpHfl ^c^opHOKHCJioro ABysaMemeHHoro (230 Mr 
6e3BOAHofi COJIH B JiHTpe), 100 mM MaHHirra (18 r MaHHHTOJia b jimpe) b Bom am Hin>- 
CKWuA. OcMonnecKoe AasneHHe 3Myji&CHH cocraBJwer 105 MOcMOJieit Ha JiHip* CpeA- 

HHfi pa3Mep HaCTHU 3MyjII>CHH 0,08 MKM, 

Cocras 4. 3Myji&CHX no iQ>HMqpy 1, orjinnaioataKCA xeM, ^rro 3MyjibCHff coAep- 
xcHT 10 o6.% ^TopyrjiepoAHoit $a3Bi (Cv) b bhac IM>Jl h IIOOE, bshtbix b cooTHome- 
HHH 2:1, c nep4>TopHpoBaHHott Ao6aBKoii CMecH nep4»TopTpHnponHnaMHHa h ero ko- 
npoAyicroB: imc- h xpanc- naoMepoB ncp$TOp-l-nponHJi-3,4-AHMeTHJinHppoJiHAOHa h 
nep^op-l-nponHJi-4-M€THjinHnepHAHH, AonojiKHxejiEHO coAepHcamefi nep4nx)p-N- 
MeTHJiuHKJioreKCHJinHnepHAHH b cyMMapnoM KOJimtecxBe 0,2% ox coAep^aHHx ochob- 
Hux nOC, CTa6HJiH3HpoBaHH£ix B 3MyjiBrHpoBaHHOM cocTOHHHH 2 % AHcnepcHefi OJI, 
coAep»cameil ^OJI, a xaKxce aABioBanr b bhac cmcch noACOJiHennoro h xacropoBoro 
Macjia, B3jiToro b KOHiteHipauHH 2 % or cyMMapnoro coAepxcanHx ^OJI, b boaho- 
coAeBofi cpeAe cjieAyiomero cocraBa: 1 mM naxpHH (|^oc^opHOKHCAoro oAHOsaMcnieH- 
Horo (138 Mr 6e3BOAHoit coah b jiHrpe), 3,7 mM naxpHX ^oc^opHOKHCJioro AsyaaMC- 
HtcHHoro (230 Mr ScsboahoM cojih b Jinrpe), 90 mM MaHHHra (13 r ManHHTona b AHTpe) 
B BOAC ana HHBeiamii. OcMoniHecKoe AaBJieHHC 3MyjibCHH cocraBJiHex 100 MOcMOJieit 
Ha AHTp. CpeAHHii pasMcp nacmn 3MyABCHH 0,07 mkm. 

CocraB 5. 3MyAbCHH no npHMepy 1, OTAHHaiomaHcx tcm, hto 3MyABCHX coAcp- 
KHT 2 o6.% 4^opyrjiepoAHofi 4>a3bi (Cy) b bhac nOfl h IIOOB, bsotbix b cooxHomeHHH 
1:2, c nep(^TopHpOBaHHoii Ao6aBKofi cmcch nep^xoprpHnponHJiaMHHa h ero KonpoAyK- 
tob: uhc- h TpaHC- HsoMCpoB nep(^op-l-nponHn-3,4-AHMemn[nnqppoAHAOfia h nep- 
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$Top-l«iipoiiHn'4-MeTiiJinimepH^^ AonojiHHxejiJbHO cojoiepsKamett nep^op-N-Menui- 
laQaioreKCKnimnepiiAHH b cyMMapnoM KOJimecTBe 10 % or coAepxcanHii ochobhmx 
nOC, cTa6iuiH3HpoBaHHBix B 3MyjibrHpoBaHHOM cocTOHHHH 0.2 % AHcnepcHett OJI, CO* 
Aq)3Kaiiiett COJI» a Taicxce ajiBioBaiiT b Bvine cMecH coeBoro h KacxopoBoro Macna, bsji- 
Toro b KOHueHTpauHH S % OT cyMMapHoro coAepiKaHHH CC>JI» b BOAHO-cojieBoit cpexe 
cneAyiomero cocxaBa: 2 mM (1 15 mf b JiHipe) xjiopHAa Haxpiw, 2 mM Haxpjw ^c4)op- 
HOKHCJioro oAHOsaMemeHHoro (276 mt 6e3BOAHoii cojih b jiHrpe), 7,5 mM Haxpiu 4k>c- 
^opHOKHCJioro ABysaMemeHHoro (460 Mr 6e3BOAHoil cojih b ninpe), 318 mM MaHmrra 
(58 r MaHHHTona b jnrrpe) b BOAe jwa HKBCKUHii. OcMOTHHecKoe AaajicHHe aMyjibciiH 
cocraBJuer 350 MOcMOActf na jimp. CpeAHHit pasMCp Hacnm 3MyAbCHH 0,06 mkm. 

CocraB 6, 3MyjiBCHH no npHMepy 1, OTJiHqaioiiiaHCH tcm, hto SMyjihcwi coAcp- 
xcHT 10 o6.% 4nnop3rrnepoAHoit ^a3M (Cv) b bhac nOJ0( h nOOE, b3otmx b cooTHome- 
HUH 4:1, c nep^Topiq^OBaHHoit Ao6aBKoft cmcch nep^ropxpHnponHJiaMHHa h ero ko* 
npoAyKTOB: imc- h ipanc- HsoMcpOB nep^op-l«iiponHJi«^3,4-AHMeTHnnHppojiHAOHa h 
nep4nrop'-l-nponHn-4-MeTHJinHnepHAHH b cyMMapHOM KOJinnecTBe 4 % or coAepxcaHHH 

OCHOBHLIX nOC, CTa6liJIH3HpOBaHmiIX B 3MyABrHpOBaHHOM COCTO^HHH 2 % AHcnepCHctt 

Oil, coAcp:»cameit COJI, a xaiOKe aABioBanx b bhac cmcch noACOJiHCHHoro, cocBoro h 
KacropoBoro Macjia, bsotofo b KOHKeHxpaiiHH 4 % or cyMMapnoro coAepxcannx COJI, b 
BOAHO^cojiCBoit cpCAC cjxeAyK>mero cocxaBa: 2 mM HaxpHs (j^oc^opHOKHcnoro OAHOsa- 
McmcHHoro (276 mt 6e3BOAHoit cojih b JiHipe), 7,5 mM mrpm ^oc<^opHOKHCJioro ABy- 
saMcmeHHoro (460 mt 6e3BOAHojf cojih b Jinrpe), 200 mM MamiHTa (36 r MairaHTOJia b 
jiHTpe) B BOAc AJi^ HHbeicmii!* OcMOniHecKoe AaBJieHHC 3Myii&CHH cocraBJuer 225 
mOcmoacK Ha JiHTp. CpcAHHtt pa3Mep Hacnm 3MyjiBCHH 0,09 mkm. 

B Ta6jnme 6 npHBeACHU cociaBU 3MyjibCHH b cooTBerciBHH c H3o6peTeHHeM no npH- 
MCpaM 1-6. 
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TaSjimta 6 

CocraB 3MyjiBCiiit HOC no npHMepoM 
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no 
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1^ 


I0o6% 
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COJI 
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0,06 MKM 
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7,5 NaaHP 
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Kacrop. 
2% 
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n. JX^Jic^ iq>HBeAeHi>i ROHRpeTHue npHMepBi peanmamiH cnoco6a nojiyHCHUH 3MyjibCHtf 
nOC aaxBJifleMoro cocxaBa h hx <^H3HKo-*xHMmecKHe napaMexpbi. 



IIpHMep 1. 3MyjiBCiiio roroBiuiH b aceimfHecKHX ycjiOBHux. 
LI. JlflH npHTOTOBJieHHH 1 Ji 3MyjibCHH, coAep>Kame{t 10 06. % nOC, npHroxoBJMJiH 1 
% AHcnepcmo OJI. 
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1.2. nepB£itt 3Tan npHroxoBneHHe AHcnepCHH OJI: b crepHJiBHyio KpyrjioAomQW 
Koji6y HaiiHBajiH 100 mji 10 % cnnprroBoro paciBopa ^OJI h ottohhjih cmipT hb po« 
TauHOHHOM Hcnapurejie, Ao6aBjmjiH 1 r Kacropoaoro MacJia (KOHKeHipamu a^Bio- 
Bairra 10 % or conspxaHwi JfM>Jl) h HariHBajriH 900 mji B04Ho-cojieBoro paciBopa* 

1.3. ffflsi npHrcyroBJieiim BOAHO-cojieBoro pacTBopa Taicxce HcnojiuoBanH amrporeH- 
Hyio BOAy. XIopomoK OAHosaMemeHHoro 4^oc0opHOKHCJioro HaxpiiH, nopoinoK ABy- 
saMemeHHoro 4^oc(^opHOKHCjioro Haipiu h KpHCxajuimecKirii MaHHHT BMcymHBajiH 
B cyxoxapoBOM nuca^^y npH TeMnepaiype 1 10 b xe^eHHe 2 qacoB. 3aTeM HasecKH 
0438 r 6e3BOAHoro OAHoaaMemeHHoro ^oc^pHOKHCJioro HaxpHH, 0,523 r 6e3BOA- 
Horo AByaaMemeHHoro ^oc^opHOKHCJioro HaxpiUL h 50,0 r MaHHHxa pacTBOpujiH b 
acennwecKHX ycjioBiux b jiaACHHapHOM 6oKce b 1 Ji airaporeHHofi boam. IIojiy^eH- 
Hyio BBOAHo^cuieByio KOMnosmmio nponycKajiH nepea crepiuibHEitt ^iuibip 4>HpMBi 
MHJUiHnop c AHaMeipoM nop 0,4 mkm. 

1*4. CMecB (^oc^jmniiAOB, pacTin^BHoro Macjia H BBojD^ Me- 
xaHHqecKH nepeMemHsajiH b KOJi6e AO odpaaoaaniu roMoreHHoii cycneHSHH mojioh- 
HO-xcejiTOBaTOFo iiBera. FtojiyHeHHyio cycnenamo OJI nepeHociuiH b crepiuibHyio 
eMKoCTb roMoreHHSBTOpa bhcokofo AaBnemiH* 

1.5- FoMoreHioaTop npeABapHxejiEHO CTepiunooBaJiH iQ>onycKaHHeM neperperoro 
BOAffiioro napa, nponycKaHHeM MeAHKHHCKoro cnHpxa b o6i»eMe 500 mji h npoMUBa- 
HHeM 500 MJI ropmett aniiporeHHott boau. 

1.6. CycneHsmo OJI AHcnepnipOBanH b roMoreHioaTope npH AaBJiemiH 100 axM 4-x 
KpaTHHM iiponycKaHHeM ao o6pa30BaHHff nojiynpoapaqHott roMoreHHoft mchakocth 
— AHcnepcHH OJI, KOTopyio pasjiHBajiH bo ^JiaKoma. Hepes ^jiaKOHu nponycKajiH 
crepiuibHBiit HHepmHit raa (aaor, aproH hjih CMecb asora c yrAeicHCJiorroil) b TeneHHe 
2-4MiiHyT. 

1.7. Ojibkohu saiqmBajiH pe3HHOB&iMH npo6KaMH h saBajiBtiOBBiBajiH noA o6icaTKy 
ajnoMHHHeB&iMH KOJinaHKaMH. IlocJie axoro ^^jiaKOHU crepiuiHaoBanH Tq>MOo6pa* 
6arKoii npn 100 *=*C b TeneHne 1 naca. OjiaKOHu xpaHHjiH npH KOMHaxHoft xeMnepa- 
Type AO HBHaJia cjieAyioiAero arana nojiyneHH^ 3MyjiBCHH IIOC. 
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1.8. CjieAyionmft aran saKnxoqancx b o6pa6oTKe XIOC. CMemHsajra 72 nO^( c 8 
MJi UOOB. K 80 MJi 3Tott KOMno3HDHH HOC ;io6aBjuuiH 20 mji nOTIIA. IIojiyqeH- 
Hyio KOMnosHUHio cMecH U^fl, H noOB c noc Ao6aBKott cMemiiBanH c pasHUM 
oGbeMOM crnqna MeAHKHHCKoro. Ilep^TopyrjiepoAiiyio ^asy KaK 6oJi6e XHSKenyio 
OTAenxjiH or cimpTa na ffjetmnejibHoPL BopoHKe. Or^^eAeioiyio or cirapra CMecb HOC 
cMemHBajiH c 3-x i^thbim o6i>eMOM ainiporeHHoM boau, Bcip^cHBajiH h TaKxce ot- 
aaisum Ha AenRrejibHofi Bopomce (yjiejibHuft sec H<bC oohth b Asa pasa npeBuma- 
er yAejiBHuit sec bow). 

1.9. flftnee nonynajm 3My}a>cmo. B paSoqyio eMKocn. roMoreHHsaTopa bhochjim 900 
MJI ;mcnepCHH OJI h 100 mji o6pa6oTaHHofi CMecH IIOC (KOMnosHmno 
no;VnOOB=9/l + nOiriA — 20 %), Bce aoae^Tmuoe pa6oqe» cmkocth Mexami. 
«iecKH nepeMemHBaiiH h noABepnuiH AHcneprapoBaaHio noA AaojieHHeM 500 aiM« 
nponycKax secb o6%eM 8 pas ^epes xaMq>y bbicokofo aaajieHiw, na 06pa3OBaHHfl 
nojiynpospawoii onajiecmipyioiiieii xcejnoBaToK mamocm — cy6MiiKpoHHofi 
3MyjibCHH IIOC. 3MyjiibCHio paajiiusajiH bo ^jiaKOHu no 100 mji, 3aiq>biBajiH pesirao- 
B&IMH iipo6KaMH H saBajibKOBBiBaiiH ajnoMmiHeBbiMH KonnaqocaMH. 

1.10. OjiaxoHU c 3MyjibCHefi IIOC crepHJimoBaJiH HarpeBauHeM ispn 100" C b T««ieHHe 
1 qaca, oxjiaxcAaJiH h xpamuiH npH 4 "C b Te*ieHHe rojata. 

CociaB nojiyieHHoif aMyjiBCHH: coflepxcaHHe ^opyrjiepoAHoiK (Cy) paBHo 
10 o6. %, cooTHomeHHe U0ff/n.(!>OB paano 9/1, OTHOCirrejii^Hoe KoinraecTBO nOTTIA b 
CMecH nOC cocraBJuer 20 %, KOHqempamw ilOJI — 1 Bec.%, KomieHxpamw Kacro- 
pOBOFO Macjia — 0,1% (oTHOCHTejibHoe KOJimecTBo KacropoBoro Macjia KaK aABiOBairra 
b cycneH3HH paBHo 10 % or cyMMapHoro coAepxcaiim R0JI). Cepira 1. 

Onpe^iejixjiH BxsKocTb arofi cepHH b BHCKosHMerpe BrDK-2. Ee BejiiraiHa cocra- 
Bwia 0,953 cro, fljw cpaBHemu BXSKOCTb npenapara Ilep^TopaH c tcm «e coAep»aHH- 
eM ^opyrjiepOAHoii ^aau cocraBJixer 2,5 ens. 



IIPHMep 2. 3MyjiBCHio IIOC rorroBHJiH, KaK oiracaHo b npHMepe 1, HAeifraqHoro 
cociaBa. TojibKO b KaneciBe ajxBioBaHTa k JIOJI 6pajiH CMecb myx. Maceji: KacropoBoro 
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H Macjia coH B cooTHomeHHH 1/1. CocxaB Cv — 10 o6. %, cooxHomeHHe nO^ZVnOO^^ 
paBHO 9/1, OTHOCHTejibHoe co;iep)KaHHe nOTIlA cocTaBJiner 20 %, KOHueHTpauiw ^OJI 
— 1 Bee. %, OTHOCHTCJibHoe coAep>KaHHe aAT>K)BaHTa — cMeeH jisyx Maceji (KacxopoBoe 
Macjio/cocBoe Macjio=l/l) — cocxaBJiHer 10 %. CepHH 2. ' 

npHMep 3, 3MyjibCHio ITOC foxobhjih, KaK onHcano b npHMepe 1, ho b oG-heue 
800 MJi H coAep^KaHHeM 20 o6. % IIOC, vmcmmnoro npHMcpy 1 cocxaBa. B Kpyrjio- 
flOHHyio KOJi6y bhochjim 200 mji 10 % cnHpxoBoro pacxBopa cocBbix OJI (COJI), CnHpx 
oxroiMJiH Ha poxauHOHHOM HcnapHxejie, Ao6aBJiHJiH b KOJi6y ajxbiOBaHx — CMCcb coeBoe 
Macjio/KacxopBoe Macjio b cooxhouichhh V2 — b cyMMapnoM KOJiHHecxBe 3 r, hxo co- 
cxaejuijio 15 % ox o6mero KOJinnecxBa COJI. BoflHO-cojieBott pacxBop coAcp^caji 
0,276 r 6e3BOOToro ojo^HosaMemenHoro ^oc<^opHOKHCJioro naxpH^, 1,046 r 6e3BOflHoro 
AByaaMcmeHHoro 4>oc^opHOKHCJioro naxpH^ h 10,0 r MaHHHxa. B KOJi6y, coflcpsKamjoo 
COJI H aa^iOBanx, bhochjih 1 ji BO^HO-cojieBoro pacxBopa, BcxpHXHBajiH, nepenocHJiH b 
roMorcHHsaxop, AHeneprapoBajiH, pa3JiHBajiH so (^jiaKOHbi, cxepHjiHSOBajiH, KaK b npH- 
Mcpe 1. no;iroxaBjiHBajiH ^xopyrjiepo^myio ^aay. K 160 mji IIO^ Ao6aBJUijiH 40 mji 
nOOB, ox6HpajiH 160 mji 3xott KOMnosHUHH H CMemHBajiH ee c 40 mji nOTTIA. 200 mji 
nojiyHCHHOH cmcch nOC nocjie ohhcxkh npoKanbiBajiH b roMorcHHsaxop, b KOxopoM 
HaxoaHJiocb 800 mji ^HcnepeHH COJI. TIojiyHeHHyio SMyjibCHio pasjiHBajiH bo 4>-naKOHbi 
H exepujiHSOBajiH. 

CocxaB 3MyjibCHH: Cy =20 06.%, cooxHomeHHC IXO^VHOOB = 8/2; oxHocHxejib- 
Hoe co;iep)KaHHe IXOTIIA — 20 %; KOHuenxpauHH COJI paBHa 2 bcc. %, oxHoeHxejib- 
Hoe coAep^aHHC aAi>K>BaHxa (cMecb jxnyx Maeeji — Macjio coH/Maejio KacxopOBoe b co- 
oxhouichhh V2) cocxaBJiaex 15 %. Cepna 3. 

IIpHMCp 4. SMyjibCHK) nojiynajiH, KaK b npHMCpe 1, 3a HCKJHOHCHHeM xoro, hxo 

COOTHOmeHHC KOMnOHCHXOB B K0Mn03HUHH TIOJJ/ nOOB XaK>Ke SblJIO XCM >Ke CaMbIM H 

paBHJijiocb 8/2. K 170 MJI 3xoh komhoshuhh jE^oGaBJUJin 30 mji nOMI^II, nepcMcrnHBajiH 
B36ajixbiBaHHeM, OHHu^ajiH cxanztapxHHM o6pa30M h npoKanwBajiH b roMorcHHsaxop, 



SAMEHflDEOmHH JIHCT (IIPABHJIO 26) 
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Tflfi HaxoAHJiocb 800 MH AHcnepcHH COJI (nojiyHeHHolt, ksuc b ixpHMepe 3), coAep»a- 
meit TOT xc ajcBiOBaHT — cMecB AByx Maceji: Macjio coH/Macjio icacTopoBoe b cootho- 
meHHH B Kojuraecrae 15 % or coAep>KaHHx COJI, 3MyjiBCHK> flHcneprapOBajiH noA 
AaBJieHHeM 400 axM. 

CocraB 3MyjiBCHH: Cy 20 o6. %; cooTHomeHHe ^0^^/^OOB = 8/2; othoch- 
TejibHoe coAep^aHHe nOMLpi — 15 % ; KOHiieHTpamix COJI paBHa 2 Bee. %, othoch- 
lejxBHoe coAep^aHHe aABioBaifra (cMecH npyx Maceji: Macjio coH/Macjio icacTopoBoe b 
cooniomeHHH 14 ) b AHcnepCHH COJI cocTaBJuer 15 %. Ceptw 4. 

IIpHMep 5. 3Myji&CHio nojiynanH icaK b npHMepe U 3a HCKjiioHeHHeM Toro, wro 
HcnojiB30BaJiH jvpyroe KOJimecTBO JIOJI jva nony^eHiu AHcnq>CHH OJI. 50 mji cmipTO- 
Boro pacTBopa -flOJI noMecmnH b KpyrjioflOHHyio KOJi6y, oxoraanH crmpr Ha poxauH- 
OHHOM HcnsqpHTejie, noMecTHnH xy^a 0^,6 r noAcoJiHeHHoro Macjia, Ao6aBifJiH 0,95 Ji co- 
jieBoro pacTBopa, nq)eMeniajxH BcrpjixHBaHHeM h roMoreHHSHpoBajiH npH AaBJieHHH 150 
BTM. KoMno3HiQOO TlOJl/flOOB B coorrHomeHHH 5/5 roTOBHjiH CMemeHHeM 25 mji UOJl 
c 25 MJI nOOB. 49,5 mji arofi CMemajiH c 0,5 mji nOHlA. IlpHroTOBJieHHwe 50 mji 
CMecH nOC, nocjie ohhctkh npoKanuBajiH b roMoreHiisaTop, Kym npeABapirrejiBHO 
Seuio sajiHTO 0,95 Ji cycneioHii SM>Jl. roMoremoaKHio npeABapHxejibHoft Fpy6oii ahc- 
nepcHH ocymecTBJUJiH npH AaajienHH 350 btm. Posnm h crepHJiHsaimio tohkoahc- 
nqpcHoit 3Myji&CHH npoBOA^JiH coniacHO yKaaaHHMM npaBHJiaM. 

CocraB nojiyHeHHOii SMyjiBCHH: Cv = 5 o6. %; cooTHomeHHe nO^Z^TIOOB = 5/5; 
oraocirreniiHoe coAepxcaHHe IXOUIA cocraBJuer 1 %; KOHiiempamiH JIOJI paBHa 0,5 
Bee. %; oTHOCHTejiBHoe coAep)KaHHe noAconHeworo Macjia, Bsnroro b KanecTBe aAibio- 
Bairra, cocTaBJuex 12 %. CepHH 5. 

ripHMep 6. 50 MJI 10 % cimpTOBoro pacTBopa COJI noMecnuiH b iq)yrjiOAOHHyio 
KOJi6y, ororaajiH cnHpT no ofiHcaHHoft MeroAHKe, noMecmiiH TyAa 0,6 r coeaoro Macjia, 
Ao6aBHJiH 950 MJI cojieBoro pacraopa, nocjie nepeMemHBaHiu nepenecjiH b roMoreHHsa- 
Top jva nojiyHeHHs AHcnepcHH npH AaBJiemiH 180 btm. Ilocjie cTepHJiHsamiH ee hc- 
nojibsoBajiH AJU nojiyqeHHx 9MyjibciiH. 
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KoMnoaHUHio nOWflOOB (coonHomeHHe 5/5) nonyqajm cMemHBaHHeM 25 mji 
TM>Jl c 25 MH nOOB. K 49,5 mji 3TO» KOMnosHmra flo6aBHJiH 0,5 mji nOMUTI. riocjie 
OTOCTKH cnHpTOM 50 MJI nojiyHCHHoft CMecH npoKanajiH ee b roMoreinoaTop, b KoropoM 
Haxoimnocb 950 mji AHcnepcmi C<E>JI. roMoremcjamno iq>OBOAHJiH, KaK 6BU10 yKasano 
paHee, b abb axana* CHanajia npH A9BJieiiHH 200 btm, a noroM npH ABBJiemiH 500 btm. 

CocraB nojiyqcHHott 3MyjibCHH: Cv = 5 o6* %; cooTHoraeHHe TIOJI/110OB - 5/5; 
OFHOCHTejiBHoe coAep:»caHHe nOMUn cocxaBJwer 1 %; KOHueHxpami^ COJI pasna 0,5 
Bee. %; oraoeifiejiBHoe eoAepncaHHe eoeBoro Macjia, B3flToro b KaneerBe aA^ioBaifTa, 
eocraBJuer 12 %. Cepn5i6> 

npHMCp 7. roroBHJiH cyeneH3HK) c KomieHTpamiefi COJI, pasHofi 0,2 Bee. %. 
ffflsi yroro 20 mji eiraproBoro paeraopa COJI noMeciwiH b porauHOHHuii HenapirrejiB, 
oioniajiH eirapx, noMeexHJiH lyAa 0,02 r b KaneciBe ajocbioBaina eMees jopsyx Maeen noA- 
eoJiHeqHoro h eoeBoro b eoormoineHHH 1/1- Ao6aBHJiH b KOJi6y 980 mji eoJieBoro pac- 
TBOpa« ^tHeneprapoBaHHe h crepiuiHaamiio ocymecxBJWJiH kbk yicasaHO b npHMepe 6, 

KoMno3iimiio nOJQ(/IIOOE nojiyHHJiH cMemimaHHeM 4 mji IIO^ h 16 mji nOOE 
(eoaraomeirae KOMnoHeirroB 2/8). K 19 mji nojiyHeHHOit eMeeM HOC Ao6aBiuiH 1 mji 
nOMLin. 20 MJI o6pa30BaBmeitex 3-x KOMnoHeHXHOit eMeen npoicanKiBajiH b roMoreHH- 
aaiop, B KOTOpHft npeABapHxenbHO Sujio aanHTO 980 mji eyenensHH COJI. npoijecc 
AHenepnipoBaHHff npoBOAHJiH tbk kbk yKasaHO b npeAUAynteM npHMepe, posjiHB h ere- 
pHAHaaiQiio oGpasoBaBinetteH SMyjibCHH oeymeciBJUUiH no eraiiAapTHoit MeioAHKe. 

CocraB nojiyneHHott dMyjiseHH: Cv - 2 06. %; eooTHomeHHe nO/VHOOB eo- 
CTOBJiHer 2/8; oxHocHrejibHoe eoAepxcaHHe IIOMIJCn paBHO 5 %; KOHqeHxpauaji COJI 
eocraBJixer 0,2 aee. %; oraocirrejiEHoe KonmeexBO aA^iOBairra — eMeeb noAeojiHeqHO- 
ro H eoeBOFO Maeeji b eooTHomeHHH 1/1 — paBHO 1 %• Cepim 7, 

npHMep 8. JiflK nojiyneHMH 3MyjifcCHH, eoAep^amett 40 06. % npHroroBJWJiH cyc- 
nemHio JSLOJI b KomieinpamiH 5 Bec.%. JDIjw aroro 500 mji enHproBoro pacTBopa >IOJI 
noMemajiH b KpyrjioAOHHyio KOJi6y, ottoiduih eimpx, BHoeiuiH b Hee 2,5 r KaeropoBoro 
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Macjia B Ka^eciBe aAibiOBairra, HajiHBajiH b Hee 600 mji coJieBoro pacroopa, nepeMeuni- 
BajiH H ARcneprHpoBanH he FOMoreiaisarope npH 200 btm ao oSpaaoBaHHx omopomoit 
cpcsH 3KejrroBaTO-6cnoro iiBera. CTepiuiHSOBanH ee Kax dwio yKa3aHo paHee, 

KoMno3HiiHK> nOC roTOBHjiH CMemHBaHHeM 40 MA IM>JX c 360 mji IIOOE (co- 
onHomeHHe KOMnoHeHTOB 1/9). K 360 mji aroit KOMno3HiiHM Ao6aBiuiH 40 mji nOMUUI. 
riojiyqeHHBie 400 mji 3-x KOMnoneimiofi CMecH IIOC npoKanBiBariH b roMoreHHsaTop, 
Tfffi HaxoAiin[oc& 600 mji nojiyqeHHofi panee cycneH3HH HOJI. roMoreHH3aiiHK> npOBO- 
fffum B ffsa anrana: na nepBOM — npH AaBJieHHH 250 axM, Ha BropOM — npH AaBJieHHH 
600 aiM. PaajiHBajiH h crepHJiHsoBajiH 3MyjiBCHio b cooTBeiCTBHe c npHHxrott mctoah- 

CocroB nojiyneHHOit 3My;iBCHH: Cv= 40 o6.%; cooTHOineHHe IIO^ZVnOOB - 1/9; 
aiHocHTejiBHoe KOJiinecrBO Ao6aBiCH nOMUpGL cocTaBjmer 10 %; Koimeinpamu ^OJI b 
dMyjiBCHH (b BHAe cycneH3HH) cocraBJiHcr 5 Bee. %; oraocirrejibHoe coAepsKaHne babio- 
Bama — icacropoBoro Macjia — paBHO 5 %. Cepira 8, 

npHMep 9. <X>TopyrjiepOAHyio ^aay aMyjiBcmi fotobiuih CMeimiBaHHeM 40 mji 

C 360 MJI nOOB. K 320 mji 3T0tt KOMnOSHKHH A06aBJMJIH 80 MJI CM6CH, coAep- 

3icamefi 40 mji nOMipi h 40 mji IlOOaC. Cycneasiui SMyjiBraxopa coAepxcajia 4,2 Bec.% 
JIOJI, 4,2 Bec.% COJI H aA&fOBaHT — cMeci» KacropoBoro h noAcojiHCHHoro mbccji — b 
cooTHomeHHH 9/1 B KOJiHHecTBe 4,2 r, t. e. 5% or cyMMapHoro coAep^aHwi SM>Jl. 

JlflSk nojiyneHKH aMyjiBCiiH b roMoreinoaTOp sajiHBaiiH 600 mji nojiyqeHHott cyc- 
neHSHH H npoKanuBajiH b roMoreHHsaTOp 400 mji 3-x KOMnoHeirraoft cmcch IIOC bm- 
me3rKa3aHHoro cocxaBa. ITpoueccBi roMoreHHaauHH, poanHBa h ciepiuiHaaiQiH ocymecx- 
BJDUiH xaK xce, KBK B iipeABiAymeM npHMepe. 

CocraB 3MyjiBCHH: Cv = 40 o6.%; cooTHomeHHe YVS>]J/n<bOB = 1/9; othochtcjib- 
Hoe coAep^fcaHHe cmcch nOMipi c nOO»C cocraBJUieT 20%; KOHaeinpamDi OJI (cMecb 
-JIOJI H COJI 1:1) B 3MyjiBCHH 5 Bee. %; coAcpMcairae aABioBaHTa — 0,25% (cMecB AByx 
Maceji KacTopoBoro h noAcojiHCHHoro b cooTHomeHHH 9/1). Cepna 9. 
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Ta6jiHita7 

CocraB nojijrqeHHiiix 3MyjiECHit nOC, pasjiiraHHX cepHfi (npHMepu 1-9) 



Ms 
ce- 

pHH 


Cv 
o6. 

% 


CooTHome- 

HHe 
n<I>JI/n<l>OB 


nOC flo6aB- 

Ka, OTHOCHT. 

coAep^K. 


OJI 
(Bee.) 

% 


aAMoaaHTa 


AAUOBaHT 
OTHOCHT. CO- 

AepxcaHHc, % 




10 


9/1 


nOOJK 20% 


^OJI 
1% 


KacTop. 


10 


J62 


10 


9/1 


n<i>o^20% 


^OJI 

1% 


ICaCTOp^COH 1/1 


10 


Jfe3 


20 


8/2 


nOOJK 20% 


COJI 
2% 


KaCTOp/cOH 2/1 


15 


KS4 


20 


8/2 


noMup 

15% 


COJI 
2% 


KacTOpycoH 2/1 


15 




5 


5/5 


ntDO^K 1% 


HOJI 

0,5 % 


noAcon. 


12 


me 


5 


5/5 


noMun 1% 


COJI 
0.5% 


COH 


12 




2 


2/8 


noMun 5% 


COJI 

0,2% 


COH/nOACOJI. 

1/1 


1 




40 


1/9 


noMtm 

10% 


^OJI 
5% 


KacTopynoAcoji. 
9/1 


5 




40 


1/9 


nooDK 10% 
noMun 

10% 


^OJI 

2,.5% 
COJI 
2,5% 


KacTOp7noAC0A 
9/1 


5 



B Ta6jiHue 7. npHBeAen cocras Bcex cepHit dMyjiBCHit. 

,2tajiee b xadjimHoft ^opMe (Ta6ji. 8) npHBeACHBi peayjibxaTM Ha6jnoaeHHft 3a 
HSMeHeimeM cpeAHero AHaMeipa hbcthk jsflsi HaniBHofi (HepaaaeAeiiHoii) h pasaeAen- 
Hoit BOAOit 3MyjiiiCHH B pasHBic nOC B pa3HMe cpoKH xpaHeHHA. 
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Ta6jiHua 8. 

SnmcHHSL BOJiHOBoro 3KcnoHeHTa h cpeflHero AHOMerpa nacnm jvw HcxoflHoft h 
pasBeAeHHoii Boaoft oSpaauoB 3MyjiBCHH nOY, nojiyHeHHMX no npHMepaM 1,3*4,5,8,9. 



XSC^HH 


CpoKH xpane- 


n 


a, MKM 




HUH, MCwXIibl 


HCX. 


pasB. 1:2 


HCX. 


ftasB. 1:2 


1-01 


0 


3,40 


3.20 


0,114 


0,13 




1 


3,33 


333 


0,119 


0,119 




3 


3,23 


3.20 


0,128 


0,13 




6 


3,27 


3,23 


0,124 


0,128 




9 


3,13 


3,30 


0,136 


0,121 




12 


3,05 


3,14 


0,143 


0,135 


1-03 


0 


3,27 


3,33 


0,125 


0,119 




1 


333 


3,33 


0,119 


0,119 




3 


3,13 


3.20 


0,136 


0,13 




6 


3,20 


3.27 


0,130 


0,124 




12 


3,20 


3,13 


0,130 


0,136 


1-04 


0 


3,20 


3,13 


0,13 


0,136 




1 


3,17 


3,0 


0,132 


0,148 




3 


2.87 


3,10 


0,165 


0,14 




6 


3,07 


3,10 


0.141 


0,138 




9 


3,10 


3,07 


0.138 


0,141 




12 


2,94 


2,85 


0.155 


0,17 


1-05 


0 


3,20 


3,27 


0,13 


0,124 




1 


3,13 


3,07 


0,136 


0,14 




3 


3,03 


3,07 


0,146 


0,14 




6 


3.07 


3,03 


0,141 


0,145 




12 


2,97 


3,10 


0,148 


0,138 


1-08 


0 


3,33 


3,27 


0,113 


0,124 




1 


3,23 


3,26 


0,128 


0,126 




3 


3,10 






nil 






3,03 


3,11 


0,14 


0,14 




9 


2,88 


3.10 


0.164 


0138 




12 


2,87 


2,9 


0,165 


0,160 


1-09 


0 


3,16 


3,20 


0,134 


0.13 




1 


3.0 


3.13 


0,148 


0,137 




3 


3.0 


3,07 


0,148 


0,141 




6 


2,86 


3,02 


0.182 


0,157 




12 


2.7 


3,07 


0,195 


0,14 



PacHexM n BBmoJiHAJiHCb no Merojoiy HaHMeHbnmx KsaApaTOB. CpeAHeKBaApaTUHuax oiira6Ka b 
onpeAejieHHH n paBiuuiacb 0,01-^,03. Otcioot norpeniHOCTb b onpeAeneHHH n cocxaajMer 0,3- 
1%. riapaMexp n HBJwercH xapaKxepHCTHHecKofi ^yHKUHeft HcnojiMycMoro Mexo^a cneiopa 

MVTHOCTH H BMHHCJWeTCjl HC MCHee, HCM nO 3-5 TOHKaM. JSflSi TOHKOOTCnepCHWX 3MyJIBCHft 

IlOC n 0AH03HaHHO CBmaH CO cpeAHHM i^IaMeTpoM HacTHU a [14]. 
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CornacHo nojTyHemaiM pesyii&TaiaM, yq)eAHeHi«ue napaMerpu nua npafcrme- 
CKH He MeHXJiHCb B Ttnewie 12 Mecxi^eB xpaneKHx. PaaseAeHHe boaoK kek crpecc- 
Bo^eficTBHe Mano aniwjio Ha pasMep qacrnu. HecKonbKo 6o;ibinHM 6wio yBejiHHeHHe 
SHa^eHHiS a jiflx 9Mynhcisii, coMepxamux C<WI, a oT;ianeHH&ie cpoKH Ha6niOAeHHx: 9-12 
Mecxuea. HirrepBaji HSMeHeHHH BOJiHoeoro 3KcnoHeHTa b Tememe 1 rofla xpaneHHA jiflx 
Bcex cepnii 3MyjibCHii nOY/AHcnepCHJi OJI HaxoAHncx b npesenax 3,4-2,7. 3to coot- 
BeiCTBOBajio yBejiHHeHHio cpeAnero AHaMerpa qacnm c 0,1 1 0,15-0,195 mkm. 

Jlflx Ha6jiio;ieHHfl 3a lOMeHeHHeM pacnpeAeneHHX Hacnni no pasMepaM Hcnont- 
30BajiH npvicu ^MuamoHHpoBaHHx HccjiejD[yeMux cpca^ 3MyjibCHH uempH^ynipoBajiH b 
MxncHx ycnoBHflx (1500 o6/mhh) h shmensum (towo) 3 ^paicuHH: aepxHioio — 20 %. 
cpeflHiOK> — 60 %, HHHcmoio — 20 % or o6mero o6ieMa npo6M (pHC. 1). Kax noKaaano 
Ha pHc. 1, B 3MynBCHH nOC, B3)nofi 3a npoTorHn, homhmo ipex c^paiOQiH, pasjiHHaio- 
mHxcji no cpeAHeMy pa3Mepy nacnm 3MyjibCHH n<I»C, RMeeic« BepxwK jiencax ^paK- 
ma, coAepxcamax CBo6oj!m£ie ^^oc^ojnmHAfii (OJIc), vro CBHAeronbCTByer o cnaSofi 
CB^H aacop6iiHOHHoro aio« c nep4>TopopraHHHecKoii MaoixHoii ^a3oit h o HajiHHHH ne 
CBxsaHHBix B aAcop6imoHHOM cnoe IIAB. fljw msKaoH ^paxmiH HaxoAHJin 3Ha«ieHHfl « 
H a. BejiHHHHu HasaaHHux napaMcipoB aju ^paiomoHi^BaHHux 3MyjibCHfi saflBJien- 
Horo cocraBa npH xpaneHHH b TeneHHe 1-12 Mecimes npcMcrtameHa b laCJi. 9. Oxasa- 
Jiocb, mo nna jsm sepxaeit h qje^Heii ^paiamii npaicrHHecKH ne MeH»nicb b TeneHHe 
1-12 MecfliieB xpaHCHHx. B HHxoiefi ^paKmra oTMe^eHo HeKoncopoe yBejiHHeHHe pasMe- 
pa HaciHU no Mepe yBejniqeHH)! qpoxa xpaneHHH. 3to npHBOAraio k ysenH^eHHio nofpH- 
H&i pacnpeAejieHHJi qacnm no pasMq^aM. Hpn stom MaxcHMajibnax mHpHHa pacnpe^e- 
JieHHX HaxoAWiacb b HHrepBane 0,06-0,19 mkm. 

IIojiyHeHHue HaMH pe3yjibTam noKa3ajiH, hto b leqeHHC 12 Mecxues xpaHeHwi 
cpeffffjs& AHaMcrp qacnm jvix HamBHux 3Myji&CHtt h npn pasBeiieHHH hx BOAoit 
(cipecc-B03AeficTBHe) yBejnnoiBajicfl HesnawrenbHo, ocraBaacb b AonycTHMUx npe^e- 
Jiax: MCHee 0,20 mkm. 
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Ta6jnma 9. 

napaMeTpu n h a, xapaicrepHayiomHe imipHHy paciipeAejieHHx qacnm no pa3MepaM fljw 
3Myjibciitt noy no npHMepaM 1,3,4,5,8,9 b TeHeirae 12 Mecxues xpaHCHtw (Bepx., och., 
HH)KH, — ^aicmiH, onpegeiMCMHe nocne aeinpHjiynyoBaHHg) 



No 
ce- 






n 


a, MKM 


AeHHe 


BepxH. 


OCT. 


HHXCH. 


BepxB. 


OCH. 


HH3KH. 


pHH 


















1-01 


0 


6/p 


3,50 


3,27 


3,27 


0,105 


0.119 


0,124 






1:2 


3,87 


3,39 


2,93 


0,05 


0,114 


0,157 




1 


6/p 


3,47 


3,27 


3,0 


0.107 


0,124 


0,148 






1:2 


3,57 


3,43 


3,13 


0.095 


0,111 


0,136 




3 


6/p 


3,43 


3,33 


2,93 


0,11 


0.119 


0,157 






1:2 


3,83 


3,30 


3,23 


0,062 


0,121 


0,128 




6 


6/p 


3,47 


3,27 


3,0 


0,106 


0,124 


0.148 






1:2 


3,9 


3,4 


3,13 


0,044 


0,114 


0,136 




12 


6/p 


3,47 


3,27 


2,78 


0,107 


0,124 


0,185 






1:2 


3,6 


3,33 


2,93 


0,09 


0,119 


0,156 


1-03 


0 


6/p 


3,37 


2,87 


2,83 


0,118 


0,165 


0,175 






1:2 


3,47 


3.47 


3,17 


0,108 


0,108 


0,133 




1 


6/p 


3,4 


3,08 


2,8 


0,114 


0,141 


0,183 






1:2 


3,6 


3,26 


3,20 


0,09 


0.125 


0,13 




3 


6/p 


3,33 


3,23 


2,87 


0,119 


0.128 


0,165 






1:2 


3,50 


333 


3,03 


0.104 


0,119 


0,146 




6 


6/p 


3,53 


333 


3,10 


0.101 


0,119 


0.139 






1:2 


3,5 


3.33 


3,13 


0,104 


0,119 


0,136 




12 


6/p 


3,53 


3.27 


2,93 


0,10 


0,124 


0,157 






1:2 


3,6 


3.4 


3,0 


0,09 


0,114 


0,148 


1-04 


0 


6/p 


3.33 


3,07 


3.07 


0,119 


0,141 


0.141 






1:2 


3,3 


3,17 


3,13 


0.121 


0.131 


0.136 




1 


6/p 


3,2 


3.13 


2,93 


0.13 


0.136 


0,157 






1:2 


3,33 


3,23 


3,03 


0,119 


0,128 


0,145 




3 


6/p 


3,27 


3,03 


2.74 


0.124 


0,146 


0,195 






1:2 


3,3 


3,2 


2,8 


0,121 


0,13 


0,182 




6 


6/p 


3,33 


3,17 


2,76 


0,119 


0,132 


0,195 






1:2 


3,50 


3.20 


2.93 


0.104 


0,13 


0,157 




12 


6/p 


3,17 


3.07 


2.8 


0.132 


0,141 


0,182 






1:2 


3,33 


3.20 


2,93 


0.119 


0.13 


0,157 
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rtpoflOJixccHHe TagjimxiJ 9 



.No ce» 

pas 




pd3BC- 

jqeHHe 


n 


a, MKM 


•» 

MCCHKU 


BepxH. 


OCH. 


HIUKH. 


sepxH. 


OCH. 


BBXa. 


1-OS 


0 


6/p 


3,0 


3,23 


2,93 


0,148 


0,128 


0.157 






1:2 


3,60 


3,33 


3,06 


0,09 


0,119 


0,141 




1 


6/p 


3,33 


3,17 


2,9 


0,119 


0,132 


0,162 






1:2 


3,47 


3,27 


3,07 


0,106 


0,124 


0,141 




3 


6/p 


3,23 


3.13 


2,87 


0,127 


0,136 


0,166 






1:2 


3,23 


3,29 


3,03 


0,127 


0,122 


0,146 




6 


6^ 


337 


3,17 


2,73 


0,116 


0,132 


0,195 






1:2 


3,53 


3,23 


2,97 


0,101 


0,128 


0,151 




12 


6/p 


3,23 


3,07 


2,72 


0,128 


0,141 


0,198 






1:2 


3,57 


3,2 


2,93 


0,095 


0,13 


0,157 


1-08 


0 


6/p 


3,40 


3,37 


3^7 


0,114 


0,116 


0,124 






1:2 


3,40 


3,40 


3,20 


0,114 


0,114 


0,13 




1 


6/p 


3,37 


3,30 


3,17 


0,116 


0,122 


0,132 






1:2 


330 


3.20 


2,90 


0,122 


0.130 


0.161 




3 


6/p 


3,33 


3.17 


2,93 


0,119 


0,132 


0,158 






1:2 


3,47 


3,40 


2.83 


0,106 


0,114 


0,175 




6 


6/p 


3,20 


3,06 


2,81 


0,13 


0,151 


0,181 






1:2 


3,37 


3.14 


2,73 


0,124 


0,165 


0.196 




12 


6/p 


3,08 


2.97 


2.72 


0,14 


0,15 


0,198 






1:2 


3,52 


3.16 


2,99 


0.10 


0,13 


0,15 


1-09 


0 


6/p 

* 




3,13 


2,87 


0.124 


0,136 


0,167 






1:2 


3,27 


3,30 


2,83 


0.125 


0,122 


0,175 




1 


6/p 


3,03 


3,0 


2,77 


0.146 


0,149 


0,188 






1:2 


3,30 


3.03 


2,93 


0.122 


0,139 


0,157 




3 


6/p 


3,13 


3.07 


2,73 


0.136 


0,141 


0,196 






1:2 


3.17 


3.10 


3,0 


0,132 


0,138 


0.148 




6 


6/p 


3.11 


3,01 


2.78 


0,147 


0,156 


0.185 






1:2 


3,40 


3,17 


2.34 


0,124 


0,136 


0.162 




12 


6/p 


3,08 


2,91 


2,78 


0,14 


0,16 


0,185 






1:2 


3.33 


3.15 


2,81 


0,12 


0,135 


0,18 



06HapyxceHHoe yBejiHqeirae 6buio cmsoho c yBenmeHHeM nmpHHU pacnpeAejie- 
Hiu ^acnm no pasMepaM sa chct noHsncHm b 3MyjiBCH»x OTHOCirrejibHO iqpynH£ix qac- 
THU. TaK, npH 4>paKimoHHpoBaHHH 3NfyjiBCHit nocjie 12 Mec^ueB xpaneHiM pa3Mep nac- 
THK B HHXcHeit ^paKujm Bospacran c 0,12 ao 0,198 mkm. B uejiOM 3Th pesyjisTaxu coot-- 
BercTByioT ocHOBHONcy MexaHH3My paapymemui 3Myji£iCHtt no OcTBajib^y (hjih MOjicKy- 
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jupHott neperoHKe). OAHaxo flojw Taioix OTHOcirrejibHO iq>ynHux qacnm 6ujia Ha- 
crojibKo Mana (~10%), qxo 3to o6cro«TenfcCTBO He CKasBisanocb Ha ysenHHeHMH cpen- 
Hero jmaMCTpa nsLcmn. Cjie^er noflqepicHyTb, mx> npn ^paKUHOHHpoBaHHH auynbCHA 
OTMeqanocb tcmibko pasHOMepHoe oce^aHHe Hacnm, hto roBopHjio 06 OTcyrcroHH b 
3MyjibCHflx CBo6ojtHEix <S>Jl jjiasKc cnycTfl 1 rofl xpaneHHx, t. e. xs^amep pacnpeAejieHHX 
^acnm b 3MyjibCHxx He MeHxncx, ocTasaxcb MOHOMOAajibHUM. nojiynenHbie pesyjibxa- 
Tw CBHAerenbCTByiOT o coxpaHeHHH o6meK cipyiciypbi nojiyqeHHUx HaMH aMyjibCHft 
noy B TeMeHHC 1-12 Mecxi^eB xpaneHHS. 

B Ta6ji. 10 npHBeAeHbi 3HaqeHHa HHseKcoB BsaHMOAeftcTBHx K, qacnm HCCjieAO- 

BaHHUX 3MyJIbCHfi C CUBOpOTKOii iq>OBH, MOAH^HUHpOBaRHOfi Ao6aBJieHHeM 5%-Horo 

pacTBopa ajib6yMHHa b cooTHomenHH 1/1, 

HHfleKcu BsaHMOAeitcTBHX 3MyjibCHii nOY c cuBopoTKoft iq>0BH K„ Kcnopue xa- 
paicrepHsyioT hx MmqxKTpyKiypy, wih 3MyjibCHii noy/^OJI b TeqeHne 12- 
rauecsnHoro qx>Ka Ha6jiK>AeHHtt Kojie6ajiHCb b HeKoropoM Aocra-roHHO ysKOM mrrep- 
Bajie (cooTHomeHHC cwBOpoTKa : 3My;ibCH« = 1 : 0,05 h 1: 0.1). IlpH yBCJiHqeHHH coor- 
HomeHHx cuBopoTKa : sMyjibCHJi ao 1 : 0,10 HHTepBaji KOJieGaHHii HHAeKcoB K, h K,/a 
B03pacTaA. J3flsi 3MyjibCHii nOY/COJI ysicHft HHriepBaji Kone6aHHfi K, coxpamuioi xojib- 
Ro AO 6-THMeci[qHOEX> cpoKa xpaHemix. KaK ynce 6ano arMe^eno, ycnucoBneHHue HaMH 
KOJie6aHHx K, caasaHbi, CKopee Bcero, c tcm, to) craHaapTHsoBaxb cMecb cuBopcnoK ot 
onuxa K onbny npH pasJiHHHux cpoxax xpaneKHx 3MyAbCHlt BecbMa cjiosicho. BMecre c 
TCM coxpaneHHe HHTq>Bana K0Jie6aHHii HHAexca BsaHMOAeitcTBHn sMyAbcHfi c cuBopar- 
Koft KpOBH B onpeAeneHHbK h AOcraroHHO ysicHX opeAenax anx icaxcAoji cepHH cbhac- 
TenbCTByer o tom, to noBepxHocTHHe CBoftcraa nacrnm npn cronb AnirrenbHUx cpoKax 
xpaHeHHfl (6-9 mcc.) MeHjaoFCii Majio. CxaMOK K, k xoHiiy cpoica xpaHeHHx npH orcyrcr- 

BHH B 3MyAbCHflX CB060AHbIX 0JI MOXCeT 6bnb CBXSan C BOSHHKHOBeHHeM AOnOAHH- 

TeJibHbix BsaHMOAeiicTBHii MexcAy HacroHaMH h MaKpoMouieicyjiaMH cuBopcyncH. ffnsi 
npOBcpKH 3Toro npeAnojiojKCHHJi HaMH 6buiH paccHwraHM aKcnepHMemajibHue h pac- 
HexHue SHaneHHx MyrHocm x — AonojimrrenbHoro neaaBHCHMoro napaMexpa oueHKH 
^e^ocTHocTH cipyKTypH SMyAbCHft n<t>y (tsSji. 1 1) [13]. 
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Ta6jiHita 10. 



SHaHeHHH HHAeKCOB B3aHM0AettcTBiM c cfiiBopoTKoii iq)OBH 3MyjibCHii noy pas* 

Hux q>OKOB xpaHeHHH npH +4'^C 



Jfe ce- 


CpOK 




T 






PHH 


xpaHemu 














CooTHOineHHe cuBoponnca : aMyjibCiu 






1 : 0,05 


1 :0,l 


1 : 0.05 




1-02 


0 


0,&kO,l 


1.33±0,03 


3,8±0,5 






1 


0,93±0,06 


l,4=t0,l 


4,9±0p 


7,2±0,5 




3 


0,97±0,02 


1,99±0,003 


3,50±0^07 


5,01±0,02 




6 


0,97±0,01 


1,63±0,03 


3,5±0,4 


3,4±0,1 




9 


1,23±0,02 


2,09±0,03 


3,7±0^ 


7,0±0,1 




12 


1,7 


2,32±0,01 


7,2±0,3 


10,09±0,1 


1-03 


0 


0,77±0,07 


1,1±0,1 


3,3±03 


4,8±0,4 




1 


0,84±0,05 


1,29±0,06 


4,0±0,3 


6,6±03 




3 


1,0±0,1 


1,46±0,05 


3.6±0,6 


S,2&k0 




6 


0,92±0 


1,53±0 


33±0,4 


3,19±0,03 




12 


133±0 


1,92±0 


4,0±0,2 


6,4±0 


1-04 


0 


l,00iK),06 


l,25db0,08 


5,4db0,3 


5,4±0,4 




1 


1,1±0^ 


1.67±0,03 


5,3±0,9 


8,9±0,2 




3 


1,15±0 


1,84±0,06 


4,4±0;3 


3,83±0,06 




6 


1,18±0,02 


1,97±0.03 


5,7±0,8 


io,7±o;2 




9 


1,83±0,04 


1,76±0,02 


4,2±0.4 


4,40±0,04 




12 


1,30±0,04 


2,22±0,07 


7,7±0,5 


13,9±0,8 


1-05 


0 


0,98±0,05 


l,56i:0,08 


5,1±0,2 


8,0±0,4 




1 


1,1±0,1 


1,76±0,02 


4,3±0,6 


7,0±0,1 




3 


1.1±03 


1,90±0,06 


4,5±0,8 






6 


1,18±0.02 


2,05±0,07 


5,7±0,8 


11,1±0,4 




12 


1,60±0,01 


2,91±0,05 


3,6±0,3 


7,2±0,1 


1-08 


0 


0.77±0,05 


1,15±0 


3,4±0,4 


5,4±0,7 




1 


0,95±0,02 


1,43±0,03 


4,0±1,0 


6,4±03 




3 


1,10±0,1 


1,57±0,02 


5±1 


8,7±0,5 




6 


1,4±0,1 


1,94±0,03 


33±0,6 


5,4±0,5 




9 


U52±0,03 


2,68±0,05 


10±2 


19±1 




12 


1,38±0,08 


2,30±0,03 


11±2 


21.3±0,9 


1-09 


0 


0,81±0,02 


1,48±0,03 


5,6±0,6 


14,5±0,3 




1 


i;2±o,i 


1,8±0 


6±l 


4,79±0.07 




3 


1^ 


l,4ak0,4 


6,0±0,5 


7±3 




6 


1,2±0^ 


2,25±0,03 


2,8±0.5 


6,4±0,5 




9 


1.9±0.1 


3,24±0,03 


14dt2 


24±2 




12 


1,S2±0,03 


2,68±0 


12±1 


25;j±0,7 
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rio ^HsmecKOMy CMBicjiy x jva AHcnepcHux cHcreM xsjaemcsi cyMMoit norepE 
MomnocTH CBeroBoro nyHKa na OTAejiBHBix ^acTHiiax b cjiynae OTcyrcTBHx Koonepa* 
THBHMX 3^^eicroB H MHoroiq)aTHoro paccexHiM. CoBnaACHHe dKcnepHMeHrajibHux h 
pacHemiJX aiiaHeHHit x icaK juui HaniBHux, TaK h jva paaseAeHHBix boaoK 3MyjibCHit 
CBHAerejiBCTBOBano o tom, hto BaaHMOAeitcTBHe Mexjsy nacniuaMH h MaKpoMoneicyjia- 
MH CBiBOpoTiCH npaicTmecKH He MCHiieTCJi Aa^Ke cnycTS 9-12 MecxiieB xpsHewa npH 
+4 ''C. CicaHOK Kx» CKopee Bcero, CBHsaH c noHBJieHHeM b Bojimoii AHcnepCHOHHoii cp^jic 
AonojiHHrrejiBHiJX HaAMOJiei^JUpHBix crpyiciyp nOY/OJI, npmeM coonrHomeHHe b hhx 
noy H OJI ocraercji xaKHM sKe, hto h b 3MyjibCHLHX. 

Ta6jiHU(alL 



3KcnepHMeHTajiBHue h pacHCTHBie sHaneHHH MyTHOCiH jva 3MyjiBCHtt npH pas- 

jiHHHMx qpoKax xpaHemu 



JdscepHH, 

(O&bCMHOe 

HHenOC) 


CpoK xpaHeHHii, 
Mec. 




HcxoAHaa 


pasBQAeHHaa 1 : 2 




3KCn. 


packer 


3KCn. 


PaCMCT 


1-01 


0 


9,9 


10,0 


4,6 


4.7 


(10o6.%) 


1 


11.7 


11,6 


3,60 


3,75 




3 


12.2 


12,0 


3,91 


4,02 




6 


13,8 


13,1 


4,1 


3,86 




9 


13,8 


14,0 


4,29 


4,37 




12 


16.1 


14.1 


4.98 


4,94 


1-03 


0 


8.23 


9.06 


3.60 


3,65 


(20o6.%) 


1 


9.66 


10.2 


3,07 


3,11 




3 


12.4 


lU 


3.3 


3,39 




6 


133 


11,55 


3.57 


3,57 




12 


13.1 


12.4 


4.02 


4.02 


1-04 


0 


12.3 


11.4 


4.05 


4.0 


(20o6.%) 


1 


13,8 


13.2 


4,6 


4.5 




3 


21.0 


15,4 


4.98 


5.0 




6 


16,1 


15.5 


5,5 


5,5 




9 


17,2 


17,2 


5.6 


6.2 




12 


20.9 


19.9 


6,8 


6.5 
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npodojioiceHue ma6A. 11 



(oGbeMHoe 
coAepxca- 
HHelKDC) 


CpoK jupmsiam^ 
Mec. 


TSOO 


HcxoAHax 


paaBeAeHHan 1 : 2 




3KCn. 


pacHCT 


3KCn. 


PacMex 


1-05 


0 




U,I i 


A 77 


A '^ft 


(5 o6.%) 


I 




l^l 7^ 


A Alt 


A 71 
4, /I 




3 


10 1 


10,7 








6 


16,8 


16,15 


5.3 


5.3 




12 


18,9 


18,5 


5.4 


4.5 


1-08 


0 


ft 07 


ft lA 

0, /*T 


7 01 




(40 o6.%) 


1 


11,/ 


11^ 
I 








3 


11 ft 


1 'J 


A \A 
4,14 






6 


li^ iC 
10,0 


1 < A 
1 j,4 


4,Oo 


A <0 




9 


2U8 


18,9 


5,6 


5,6 




12 


21,2 


19,7 


6,2 


ea 


1-09 


0 


14,03 


14,44 


4,29 


4,15 


(40 o6.%) 


1 


19,3 


17,5 


5,75 


5,61 




3 


19,09 


18,72 


5,52 


534 




6 


21,8 


18,2 


6.13 


8,71 




9 


26,2 


23,9 


7,7 


7,8 




12 


26,9 


25,5 


4,91 


4.3 



Upemjuc HeM roBOpHTb o npeHMymecTBax aasBJieHHoro cociasa h cnoco6a nojiy- 
Hemu 3MyjibCHii nOC, cjie;Qi^eT noAnepKHyrb, hto raaBHBiMH ycjioBHHMH BBinojiHeHHH 
3MyjiBCiUMH nOC raaorrpaHcnopTHoii ^yHKiiHH npn impKyiuimH b cocyAHcroM pycne 
KBSiSLciCK coxpaHeHHe KopnycKyjiHpHoif npHpoABi hecthu h orcyrcTBHe peaicroreHHO- 
cm. C no3imHH Kojuioivmoit xhmhh h 6ho<]^h3hkh nona^aHHe 3MynscHH nOV b cocy* 
AHCToe pycjio MO)iCHO paccMaxpHBaxb icaK crpecc-BOSAeiicTBHe, Koropoe aojixcho npHBo- 

AHTb K Ii3MeHeHHK> CBOfiCTB AHCnepCHOfi CpeABI. 3tO B03AettCTBHe MOXCHO CBeCTH K cjie- 

jiyiomHM MOMeirraM. PasdaBJieHHe 3MyjiBCHH nOY h yMeHEmeHne KOHueHipauHH cbo- 
6oAHoro 3MyjiBraTopa b cpe^e (6bicTpax craAHJi). B pesyjiBrare 3Toro npoitecca npoHC- 
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xoAHT ocjia6jieHHe CBJoeit Moneicyji IIAB c noBepxHOCTbio Hacniu (saMewieHHaii cra- 
jcow). 3to HSMeneHHe npoHHOcxH CBxaett IIAB c nOY ycyry6jweTC« KOHxaicroM h 
B3aHMOAeiicTBHeM nacTHit c Maiq>OMOJiieKyjiaMH njiasMBi, qro Moxcer npHBecTH k lOMe- 
HeHHio cocraBa aAcop6i|HOHHoro cjioa hjih paapymeHino Hacnm. OSosHaneHHaii nocjie- 
AOBaTejiBHocTb iq;>OKeccoB npeflcraaJMex co6oit HecKOJibKO jrnpomeHHyio cxeMy* 

B HamHX omrrax pasBeaeHHe 3MyjiBCHtt Bo^oit MoaeJiHpyer nepeyio cnunoo — 
pa36aBJieHHe SMyjibCHH h yMeHbrneirae KOHiieHipauHH cboSoahofo 3MyjibraTopa BOiq>yr 
Hacmn. Hsy^eHHC BsaHMOAeitcTBHH nojiyHeHmix 3MyjibCHit c cuBoponcoit iq>OBH moac- 
jmpyer Bnropyio ciaAHio — Bjuumie KOHrraKia Mai^Moneicy^Ji cuBOponcH na cBoitcTBa 
noBepxHOCTH HBcmn. OKaaajiocb, hto myme cnycT« roa xpaHCHiw HacnmM 3MyjibCHit 
nOV coxpaHxiOT CBOio «MHKpocTpyicrypy»: pa36aBJieHHe 3Myjibciiit BOAoit He bjihujio 
Ha pasMep Hacrmai, hto cBHAerejibCTBOBajio o npoHHOciH cbjish aAcop6iQioHHOFo cjioii 
IIAB c MjspoM Hacnm — nOC; He MeH»iCA xaic^e HHAexc B3aHMOAeiicTBH5i qacTHu 
3MyjibCHit c cbiBopoTKott iq>OBH (b npe^ejiax norpemHocTH HaMepeHHiiX hto cBHaexejib- 
ciBOBano o coxpaHeHHH noBepxHocmibix CBoiicxB Hacniq. CoanaAajiH pacnenibie 3Ha- 
Hcwm X (nocne ^aKiiHOHHpoBaHHJi) c 3KcnepHMeHTaiibHKiMH (ao ^paiamoHHpoBaHHfl), 
wco noATBepxcAaer coxpaneHHe «iipHpoAiii» ^acTHit (hx crpyiciypbi) h CBHAerejibCTByer 
06 OTcyrcTBHH CBo6oAHbix OJI B 3MyjibCHxx cnycTH 1 roA xpaneHHH. 

Hcnojib30BaHHbie hbmh MeTOAOJionraeciCHe noAxoAbi sHawrejibHO yBenHHHBaioT 
AocTOBq>HOcn» npoinosa cradHnbHocni 3MyAbCHii npH nonaAaHHH b cocyAHcroe pycjio. 
noATBepsKAeHHeM cicasaHHOMy hbjuootcji pesyjibTam napajuiejibHbix HccjieAoaaHHtt no 
H3yHeHHio cxaSHJibHocTH H onpeAeJieHHK) HHACKca peaicroreHHOcxH (Ip) HecKOJibKHx ce- 
pHit 3MyAbCHii HAeHTHHHoro cocTaaa. Ip naxoAHJiH no MeroAy [3]. 

npHMep 10, Bbuio nojiy^eno 4 cepHH OAHOTHnnbix 3MyjibCHit cocraaa, cooraer- 
CTByioniero npHMCpy 2: coAep)KaHHe ^xopyniepoflHott ochobbi cocraBKJio 9±1 06. %, 
cooiHomeHHe nO^V^OOE 9:1; Ao6aBKa IIOO^ cocraBJUuia 20%; coAep^KaHHe JIOJI 
paBHjuiocb 1 Bec.%; KOJiHHecTBO aAbiOBBHTa — KacTopoBoro Macjia h coeBoro Macjia b 
cooTHomeHHH 1 : 1 cocxaBJuuio 8 % or KOHKenrpauHH ilO JI. 
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B Ta6jiHKe 12 npHBeAeHU SHaneHiifl n h a jsja 3Thx cepHit paaHBix cpoKOB xpaHe- 

HHX. 



Ta6jiHua 12 

SHBHQWiii BOJiHOBoro 3KcnoHeHTa n H qjcAHero ^HaMerpa Hacrau a fljw 3Myjib- 
CHfi OAHHaKOBoro cocraBa nOfl/IlOOB/nOOJK/HOJI pasHLix cpoKoe xpancHiM 



Xsce- 


CpoK^a- 


n 


a, MKM 


n 


a, MKM 


pHH 


HeHHX 




pasBeAeHHax 




(Mec) 










5-03 


0 


3.70 ± 0,03 


0,08 


3,81 ±0,07 


0,06(5) 




1 


3,62 ±0,03 


0,09 


3,83 ±0,05 


0,06(5) 




6 


3,80 ± 0,04 


0,07 


3,76 ± 0,06 


0,07(5) 


5-04 


0 


3,36± 0,02 


0,117 


3,58 ± 0,01 


0.09 




1 


3,30 ±0,04 


0,122 


3,53 ± 0,05 


0,10(1) 




6 


3.37 ±0,05 


0,117 


3,08 ±0,08 


0.14 


5-05 


0 


3,35 ±0,05 


0,116 


3,47 ±0,04 


0,11 




1 


3,07 ± 0,07 


0,141 


3,24 ± 0,09 


0,12(7) 




6 


3,37 ± 0,03 


0,117 


3,13 ±0,02 


0.13(6) 


5-06 


0 


3,32 ±0,02 


0,12 


3,35 ± 0,05 


0.11(6) 




1 


3,07 ± 0,07 


0,141 


3,09 ±0,08 


0,139 




6 


3,45 ±0.04 


0,108 


3.26 ±0,09 


0,12(5) 



Ta6jnma 13 

SnaneHHe BOJiHOBoro aKcnoHCHra n h cpeflnero anaMeipa nacTHU a , xapaicrepH- 
ayioimix umpHHy pacnpeaejiemw Hacrau no pasMepaM, npH ^^paiciiHOHHpoBaHHH mcto- 
flOM ueHTpH^yrHpOBaHHH fljw 3MyjiBCirii OOTHaKOBoro cocraBa 

no;vnooB/n<DO»c/iioji 



ce- 

pHH 


CpOK 
XpaHCHHH 

(Mec.) 


pasBeAeHHe 


n 


a MKM 


Bepx 


OCH. 


Hhxch. 


Bepx. 


OCH. 


Hhxch. 


5-04 


0 


HaTHBHaa 


3,53 


3,47 


3,21 


0,10 


0,11 


0,13 


1/2 


3.77 


3,63 


3,27 


0,07 


0,09 


0,124 


1 


HaxHBHafl 


3,53 


3,51 


3,19 


0,101 


0,104 


0.132 


1/2 


3,85 


3,66 


3.26 


0,06 


0.085 


0,125 


6 


HSTHBHaX 


3.61 


3,46 


3,15 


0,089 


0,109 


0,135 


1/2 


3,61 


3,12 


2,9 


0,089 


0,136 


0.160 


5-05 


0 


HaTHBHSM 


3,71 


3,43 


3,17 


0,079 


0,110 


0,132 


1/2 


3,88 


3,67 


3,31 


0,055 


0,084 


0,120 


1 


HaTHBHaX 


3,60 


3,30 


3,05 


0,094 


0,122 


0,145 


1/2 


3,72 


3,35 


2,78 


0,078 


0,122 


0,184 


6 


HSTHBHajI 


3,56 


3,34 


2,90 


0,098 


0,118 


0,162 


1/2 


3,53 


3,15 


2,71 


0,101 


0,135 


0,20 
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CoraacHo nonyqeimuM maumn cpeAHHtt ARaMerp ^crau bo Bcex oiyHaxx am 
HarTHBHOfi H paaaeAeHHoit aoAott aMyjibCHH He MeH«icx b xe^ieHHe 6 uecxofiB xpaHeHfu, 
ocTasaflCb b npe^enax 0,06-0,17 mkm. lUHpima pacnpeAenemu Hucmn no pasMepaM 
AJW HatHBHofi H pasBeaeHHoit BOAofi 3MyjibCHfi HasBaHHoro cocraBa npaicnraecKH hc 
MeHmacb b yKasaHHufi n^HOA naSjiiOAeHHil (Ta6ji. 13). HHAeRc BsaHMOAeitcTBiui no- 

JiyHeHHUX 3MyAbCIfit C MOAH^mmpOBaHHOit CUBOpOTKOd KpOBH Kt C yqCTOM OIHOCH- 

TeflbHofi norpenraocTH ii3MepeHii» (±10%) KOjie6ajicH b AocraToqno ysiCHx npeAenax 
(Ta6ji. 14). 

Ta6jiima 14 

SHaHeHHfl HHAeKca BsaiiMOAeficTBiu Kt dMynbcidi oAHHaxoBoro cocraBa 

IVt>JS/n0OB/n<t>GyK/SlOJl C MOAH4>HmipOBaHHOft CUBOpOTKOli KpOBH B IipHCyTCIBHH 

ajib6yMHHa (80%). 



HoMep cepHH 


CpoK xpaaenm 


CooraomeHHe c&iBopoTKa/aMyAbcHx 




(mcc) 


1 : 0.05 


.1 : 0,1 


5-03 


0 


2,28 


3,37 




1 


2.34 


3.70 




6 


2.60 


4.00 


5-04 


0 


3.76 


6,00 




1 


3.63 


5,62 




6 


4.05 


6,03 


5-05 


0 


4.0 


5,56 




1 


4,33 


6.06 




6 


4.53 


6.1 



Ta6jiHiia IS 

BenmnHhi HHAeKca peaiax>reHHocTH 3MyjibCHif OOTHOKOBoro cocrasa 
nOJJ/nOOB/nOOyK/^OJl (b KaqecTse KOHTpojw BSirra flHcnepciw OJI). 



HoMep cepHH 


ZlHHTejibHOCTB xpaHeHHH (uecuvaii 


0 


1 


6 


AHcnepcHfl OJI 


1.4 






5-03 


2.83 


1.68 


1.92 


5-04 


1.14 


2.14 


2,24 


5-05 


1,83 


1.83 


1,70 


5-06 


2,42 


1,35 


2.63 
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npHBeAeHHBie pesyjibxarBi cBnaerejibCTByer o tom, to) b npCAnaraeMBix sMyjiE- 
CHHX H cnoco6e hx nojiyHCHiw yaaerc^ aocTHTHyrb sMcoKoro KaHeciBa MHKpocTpyiay- 
pu 3MyjibCHit, He noBpe»uiaeMoit npH xpaHeHHH b He saMopoxceHHOM BH^e h nocjie- 
ffymwjxK CTpeccoBWC BOSAeiicTBHflx in vitro (pasBeAeHHe BOAoit, BsaHMO^eitcTBHe c cbi- 
Boponcoft icpoBH, o6orameHHoil ajiB6yMHHOM). PesyjibTani npoBepKH peaicroreHHOCTH 
TCX »e o6pa3uoB aMyjibCHtt nojiHocxbio noffTBepHmaioT AaHHue MOAeji&Hux Hccjieao- 

BdHHit: HH B OAHH H3 CpOKOB HCCJieAOBaHHA HHAeKC peaKTOreHHOCTH He npeBBICHJI KpH- 

THqecKoit BejiHWHU, paBHoit 3 (Ta6ji. IS). 

npHMep W. CoxpaHHOCTb CTpyKiypM h anajiHa ypoBHH peaicroreHHOCTH 3NfyjibCHft c 
noHHXceHHEiM oGbeMHUM coAepxcanneM nOC he ypoBHe 5 o6.%. CocraB 3Myji&CHH 
nOfl/nOOB 1:1, nONmil 1%, COJI — 0,5 %, aj^iOBaHT Macjio coh — 12 %. UlHpHHa 
pacnpeAeJieHHx pasMepoB nacnm HaxoAHJiacb b jimanasone 0,03 ao 0,12 mkm, hcxoa- 
HBiit HHjoieKC peaicroreHHOCTH cocraBJUJi \JS\. HccjieAOBajiHCB HSMeHeHHfl npn xpane- 
HHH q)eflHero paaMepa nacnm HaxHBHBix h pasaeAeHKBix BOAoi! nerBipex ojiHOTHnHMX 
3MyjibCHit (Ta6ji. 16) h peaicroreHHOCTb nocjie 6 Mecaiiea xpanenHH (Ta6ji. 17). KaK 
cne^yer h3 iq>HBeAeHHKix AaHHUX, naGjnoAaeMoe npHpamenne pasMepa Hacrait npn hc< 
nojiB30BaHHott peiiemype h npeAJioxceHHOM naMH cnocoSe nojiiyneHHS o6ecneHHBaiOT 
co^^aneHHe hhskofo ypoBHH HHAeKca peaicroreHHOCTH. 

Ta6jiHual6 

SnaHeHHe bojihobofo 3KcnoHeHTa n h cpeAHero jwaMexpa nacTHii a jmsL naTHB* 

HUX H paSBeAeHHBDC BOAOit 3MyjIbCilfi OJKHHaKOBOrO COCIBBa 

nofl/nooB/noNttin/coji 



HoMq> ce- 


CpOK xpane- 


n 


a 


n 


a 


PHH 


wsLyUecfOJH 




MKM 




MKM 




HCXOAHafl 


pasBeAeHHax BO^ott 1:2 


6 — 02 


1 


3,27±0,04 


0.122 


3,29±0,03 


0.123 




6 


3,0&t0,09 


0,138 


3,18±0,02 


0,132 


6 — 03 


1 


3,19±0,01 


0,13 


3,28±0,02 


0.124 




6 


3,06±0,01 


0,145 


3,11±0,03 


0.138 


6 — 05 


1 


3,31±0,01 


0,12 


3,48±0,01 


0.105 




6 


3,24±0,01 


0,126 


3,39±0,01 


0,114 


6 — 06 


1 


3,11±0,03 


0,137 


3,23±0,03 


0,128 
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Ta6jiHua 17 

BenmioiBi mvieKca peaKroreHHocni Ip aJW 3MyjibCHtt c hiokhm coAep^aHHeM IIOC 
qepea 6 MecjiiieB xpaHeHHH b HeaaMOpoxceHHOM coctoxhhh 



CepHH 

3MyjI&CHH 


6 — 02 


6 — 03 


6 — 05 


6 — 06 


HnuieKc peaKTO- 

rCHHOCTH 


1,87 


2,00 


1,36 


1,8 



IIpHMep 12. A^HTejiEHae b Teneinie 18 MecKiieB xpaneHHe 3MyjibCHH, coAepxcameit 10 
o6.% nOC, npH coorHomeHHH nOfl^OOB 8 : 2, nOO»C 20%, 51<S>JI 2%, ajTbioBaHT 
KacTopoBoe Macjio 10%. PeayjibTaxu HCCJiCAOBaHHH HSMeneHiix cpejiHero paaMepa nac- 
nm npH xpaHeHHH h paaBeACHHH aMyjibCHH BOAoii npeAciaBJieHU b Ta6ji. 18» AHHaMHxa 
HHAeKca B3aHMOAeitcTBHA dMyjiBCHH c cuBopancoit iq>OBH, o6orameiiHoii ajiB6yMHH0M 
AO 50% — BTa6ji. 19. 

Ta6jiima 18 

SnaneHHe BOJiHOBoro sKcnoHeHra n h cpeAHero AHaMerpa nacTHif a jiflsi naTHBHoIt h 
pasBeAeHHOit BOAoit 3MyjiBCHfi nO^l/nOOB/TIOOMC/^OJI b paSHue q>OiCH xpaHemix b 
He saMOpo^eHHOM bhac. 



HoMep ce- 


CpOK xpa- 


n 


a 


It 


a 


pHH 


HCHIM, Me- 




MKM 




MKM 




HCXOAHafl 


pasBeAeHHaa boooPl 1:2 


7 — 03 


0 


3.70±0,03 


0,08 


3,81±0,07 


0,065 


1 


3.62±0.03 


0,09 


3,83±0,05 


0,065 




6 


3,80±0,04 


0,07 


3,76±0,06 


0.07 




18 


3.81±0,04 


0,063 


3,77±0,06 


0,07 



Ta6jiHua 19 

SHaneHHA HHAeKca BsaHMOAeiicTBHH Kt SMyjibCHH nO,ZVnOOB/n<I>03K/HOJI c 
cuBOpoTKoii KpOBH B npHcyxcTBHH ajiB6yMHHa (50%) B pasHbie cpoKH xpaneHH)!. 



HoMep 
cepHH 


CpoK xpaHeHHfl, 


Kt 


CoaiHomeHHe CEiBoponca /aMyjibciui 


1 : 0,05 


1 :0,1 


7 — 03 


0 


1,74 


2,37 


1 


1,68 


2,25 


6 


1,48 


2,74 


18 


1,22 


1,78 
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KaK BHAHO H3 IipHBeAeHHBIX AaHHfiDC, HOJiyHeHHa)! 3MyJIbCIUI coxpaHXjia iOMe- 

p«eM£ie $H3HKO-xHMHHecKHe xapaKTepHCTHKH. OreBKumo, 6jiarojo(apx 3TOMy nepes 
18 Mcc. xpanewa HHAeKC peaicroreHHOCTH Ip 3MyjiBCiiH nOfl/IIOOB/IIOO^iiOJI 
cocraBjMJi Bcero 1,S« 

npHNtep 13. ConocraBJieHHe KanecTBa 3MyjibCHfi IIOC, nojiyneHHtix no nporoTiniy, 
3MyjibCHH OKCHreHT AF 0104 (^HpMU Alliance Therapeutic, CUIA) h 3MyjibCHH nOC, 
nojiyHeHHott npeAJiaraeMUM b HacronnieM H3o6peTeHHH cnoco6oM. CpaBneHHe npOBO- 
AHnocb no H3MeReHiiio BOjraoBoro 3KcnoHeHTa h cpeAHero AHaMenpa ^acnm npH pasBe- 

AeHHH BOAOfi. 

B cpaBHUBaeMBDC 3MyjiBCH}ix npH pasHOM a6cojnoTHOM coAep^aHHH IIOC co- 
SjnoAeHO paBHoe cooTHomeHHC KOMnoHenroB noC/OJI. yicasaHHBie 3MyjibCHH otjih- 
nmcyrcsi no cnoco6y nojiyqeraw* B peayjiBTaxe 3MyjibCHff n<l>OB-2 (nojiyHCHHaii no aa- 
HBJixeMOMy cnoco6y) ne coAepxcHX nocjie ueHTpH^^yrHpoBaHHH CBo6oAHoit 4^oc^ojih- 
miAHoit ^a3£i (pHC, lEX Torm KaK 3Myjibcii>i OKCHreirr h 3MyjibCHx nporonni n006-l 
coAepxcHT He CBfloaHHEie b aACopSimoHHOM cjioe qacnm CBo6oAHK[e ^oc^ojnmHWi, 
jienco BcnjiuBaioniHe npH iieinpH^yrHpoBaHHH (pHc. lA), Hmchho no3TOMy npH paa- 
BCAeHHH 3MyjiBCHit BOAoit, KOFAa npoHcxoAHT paspymcHHe arperaxoB OJI h nacrmx 
3MyjibCiijt npoHCXOAHJio «yMeHbnieHHe» cpeAHero pasMepa Hacrmt 3MyjibCHH b npena- 
pare Okchtcht c 0^35 AO 0,15. 

B 3MyjiBCHH npoTonma (IIOOB-l), oneBHAHO, orcyrcrBOBajra laicHe rpy6ue ar- 
peraxBi, ho o6 hx npHcyicraHH CBHAerejibcxByioT, noMHMO pesyjiBxaxoB aeHrpH^yrn- 

POBBHHH H BfilAeJieHHA ^paKKHH CB060AHBIX OJI, peSKHC paailHHHH MCTKJSy paCHeXHUMH 

H 3KcnepHMeHTar[BHO onpeAeJienHUMH napaMenrpaMH SHaHCHHit MyrHociH, onpeAejue- 

MfilMH no npaBHJiaM aAnHTHBHOCXH, JVa HaXHBHBIX H paSBeACHHUX BOAOfi 3MynECHtt. 

ToFAa, KaK AJW i5)enapaTOB 3MyjiBCHii IIOC, nojiyneHHwx saaBJieHHUM cnoco6oM, na- 
GmoABJiocb npaicnraecKH nojiHoe cooTBercTBHe no napaMerpy MyxHocTH MCXCAy 3Kcne- 
pHMeHTajibHfiiMH H pacHeTHbiMH SHaneHHXMH (Ta6jiHua 21). CjicAyex oTMCTHTb, HTO no 
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^H3iraecKOMy CMUcjiy oixpeAejueMuft napaMerp oxpa^aer cyMMy norepb MonmocTH 
CBeroBoro nyHKa Ha OTAenbHux Hacnmax b onrcyrcTBHH KoonepamBHiinc 3^4>^<^b h 
MHOFOKpaTHoro pacceAHHH. HecooTBercTBHe 9KcnepHMeHTa;ibHUx h pacHexHBix 3Haqe- 
HHtt MyxHocTH JVM iipenapara OiccHreHT h 3Myjii»CHH nOOB*l (npoTonin) CBHAerenb- 
CTBOBajio o HecoSmoAeHHH npaBWia aAzarniBHOcTH ansi ana cpeA, t. e. o HajiHHHH b Ha- 
SBaHHHX flHcnepcHBix CHcreMax AonoJiHirrenBHBix BsaHMOAeffcTBHit Me>K^ nacnmaMH 
H caeroBBiM noroKOM. 3ih BsaHMOAeitcTBHx arqerjiHBo bbubjmiotc^ npH paaBeAeHHH 
BOAofi npenapaTa OKCHreHT h 3MyjiscHit IIOOE-l, ^nx> oipaxcaex HeoAHopoAHOCTb BH^a 
Hacnm, B HacTHOCTH HajimHe uapsusy c ^acrnmaMH aMyjibCHH IIOC paajiiraHBix Mimeji- 
jupHBix cxpyKxyp OJI. JJflsi 3MyjiBCHH n^K)B-2 h 3Myji&CHH nO^H/nOOB (cepivi 5-03) 
B3aiiM0AeitcTBiiji Me^K^y ^acraiiaMH h caeroBBiM hotokom nommuumch npaBuny ajDum- 

THBHOCTH AOHCe CIiyCTX MCCW, 3q>aHeHIIfl B HeaaMOpO^eHHOM COCTOHHHH. 




Phc. 1, CxeME pasAejieHHx 3Myjii>CHtt IIOC no 4'paKmDiM b aasHCHMOCTH or cno- 
co6a nojiyneHHA: A — no nporoTHny (3MyjibCH>i coAepxcHT CBo6oAHue OJI); B — no 
npezinaraeMOMy cnoco6y 3MyjiBciDi coAepxcnrr jramb pasjiHHHBie no pasMepaM Hacmmj). 
1, 2, 3 — BepxHAA, ocHOBHaa H HTOKiuu ^paKUHH. la — CBo6oAHBie OJI B BepxHeii 
^paici]HH 
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Ta6jiHua 20 

CocTOB paantHHHLix sMyjiBCHil nOC, sHaHemiH BonnoBoro 3KcnoHeHTa n h cpeAHero 
AMBMeipa ^acnm a ajm HaTHBH£ix h pasBeAeHHBix boaoS 3MyjibCHft (1:1). 





CocraB 


n 


a, MKM 


npenapar, 
bhaIIOC 


noc. 

Mace./ 
oGmm 


OJI, 
Macc.% 


ncxoa- 


pasBe- 
AeHHe 
H2O 1 
: 1 


HeXOAHblfi 


pasBe- 

ACHHC 

H2O 1 : 
1 


OKCHreHT AF 0104 
(n<I>OB) 


90 sec % 

45 o6% 


4 


2,34 
±0,04 


2,93 
±0.10 


0,35 


0,15 


3Myjii>CHfl nOOB-1 
(npoTOTHn) 


45 Bee % 
22 o6% 


2 


2,91 
±0,09 


2,82 
±0,10 


0,16 


0,18 


3MyjibCHfl no iip«ii|jia- 
raeMOMy cnocoGy (co- 
craBno npoTOTHny 
nOOB-2) 


20% 
10o6% 


1 


3,38±0, 
02 


333±0, 
05 


0,114 


0,115 



Ta6jiHua21 

CxeneHB cooTBerrcrBH)i dKcnepHMeHxajibHux (onux) 3HaHeHHfi MyrHocxH c pac^erHUMH 
sHa^eHHXMH 3Toro napaMeipa (pacHer), onpeAejiHCMBiMH no npaBiuiy aAmfTHBHOcra 

JSm paSHBIX 3MyjIBCHit. 



npenapaT 


HaxHBHafl 


PasBe^eHHafl Bo^ofi 1 : 1 


OnBIT 


pacHCT 


OIIBIT 


pacHCT 


OKCHreHT 


133,fttl,0 


33,2 


59,3±0,5 


23 


nOOB-1 (npoTOTHn) 


26,6±0,3 


18,6 


16,4±0,2 


5,21 


nOOB-2 (sa^iBJieH- 
Hufi cnoco6) 


9,3 


10,0 


2,35 


2,31 


nOfl/nOOB 9:1 (3a- 
ABJueMBie cocraB h 
cnoco6, npHMep 10) 


12,9 


11,2 


3,24 


3,17 



TaKHM o6pa30M, npHBeAeHHBie npHMepBi CBHAexejiBCTByioT o uejiOM KOMiuieKce 
npeHMymecTB omicaHHoro cocxaBa h cnocoGa nojiyneHiu sasBJieHHoii 3MyjibCHH no 
cpaBHeHHK> c npOTOTHnoM H anajioraMH. 3to oSycjioBJieno 6jiaroAap)i cjie^yiontHM ch- 
HepnraecKH B3aHMOAeiicTByK>iitHM 4>^KTOpaM. 
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1, TVS>Jl H nOOB B KaiecTBe ochobhbix KOMnoneifroB noroMy, wro HMenno 

3TH nOC npOBepeHU no CBOHM SHOJIOrmeCICHM H ^H3IIKO«XHMIIHeCKHM CBOfiCTBaM KaK 

6HonoriraecKH ntpHeMJieMBie, oSjiaAaiomHe BucoKott CKOpocTBio BUBeAeHHH m opra- 
HHSMa, T. e. H3 KneroK peTHiQrjio-3HflOTejiHajii»Hoil cHcreMBi, axiQrMyjiHpyioiitHx nacTH- 

2- CoBMecTHoe HcnojiBSOBaHHe HOJX h HOOB b a^^it^^J^BHOM cooTHOineHHH (^op- 
MHpyer CMemaHHyio MacjUHyio ^a3y, CBoiicTBa Koropoit ucusnorrcsi ipajotyajiBHO or iteH- 
ipa K nepH<]^epHH tekhm o6pa30M, hto nosBOJuer HcnQJib30BaT& b peaeinype Majio jih- 
no^HJiBHBie H Herajnpo^HJiBHfiie nep^TopHpoBaHHue iperHHHBie aMHHU, KoropBie 
HMeKxr cymecTBeHHO MeH&mee AaBneinie napa (cm« Ta6ji. 1) h yMeHBmaiOT tcm caMBiM 
CKOpocTb AH^4^y3HOHHoro npoHHKHOBeHHui jhoio^hjibiibix MOJieicyji TM>Jl H nOOB B 
BOAHyio ^a3y. 3to o6cTO«Tejii>cTBo saMCfljiHer CKopocxE ochobhofo MexanHSMa paapy- 
memu dMyjiBCHii — «co3peBaHHe no OcTBajiBfly» — h yBeniraHBaex craGnjiBHOCTB bm- 
6paHHoro cociaBa 3Mynhcw& HOC. 

3. BseAeHHe nOOB b cocraB 3MyjiBCHit yBejnraiBaer hx KHCJiopoAnyio eMKOCxB 
npH TOM JKC coAepxcaHHH nOC H upimBfft HM AononHHTejxBHue peHTreHOKOHTpaCTHBie 

CBOttCTBa. 

4. HajniHHe b cocraBC KOMnosHiaiH nOOB/nO^ h CMecH nep^TOpHpoBaHHMX xpe- 
THTOUX aMHHOB cnoco6cTByeT CHicxceHHio BK3KOCTH KOHe^Hofi ^opMBi SjiaroAapx 6o- 
jiee npoHHOMy CBH3£iBaHHio aAcopSiQioHHoro cjioji FIAB BOKpyr nacTHit, hto noaBOjmer 
nojiHOCTbio HCKJUOHHTb coACpHcaHHe CBo6oAnBix MmtejuupHux ^opu <E>JI b BOAHoii <^a- 
ae 3MyjiBCHit. 

5. HcnoJiBsoBaHHe nap^^y c ^oc4>ojiHnHAaMH paajnraiiiix no ^usHKo-xKMinieciCHM 
xapaicrepHCTHKaM Maceji cnocoSCTByex 4>opMHpoBaHHK> 6ojiee miOTHoro MeMSpanono- 
Ao6Horo aACop6miOHHoro cjioh BOiq)yr nacnm npn MenboieM KOJimeciBe ^oc^^ojiiniH- 
AOB, npeAOTBpantaex o6pa30BaHHe MimenjuipHBix, ne coAepxcamiDc TIOC cipyKiyp. 

6. OcoSenHocTH HcnojiuoBaHHoft BOAHO-cojieBoif cpejuu o6ecneHHBaioT coTqpane- 
HHe na noBepxHocni «iacTHit oTpmiaTejibHoro sapaaa, ^ro npennrcTByer hx cnHnaHmo 
npH ^aHeHHH h ipaHcnoprHpoBKe. 

7. Hapsusy c TexHOJiormecKHMH npneMaMH, odecneqHBaionoiMH nojiyncHHe bwco- 
KOKajinSpOBaHHott (c yaiCHM pacnpeAejieHneM pasMepoB qacnni) 3MyjibCHH, BBimeyKa- 
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saHHue npneMBi ocjia6juiioT npoiiecc MOJieicyjDipHott neperoHKH IIOC h raioce cnoco6'- 
ciByiOT 6ojiee BUcoKoft coxpaHHOcm 3MyjibCHii. 

8. OxcyrcTBHe arperaxoB Hacnm n MHKejuuipH&ix ^opM OJl o6ecneHHBaeT yMeHB- 
meHHe aAcop6mioHHBix h KOMruieMCHT aKXHBHpyiomHX CBoilcTB 3MyjibCHH npH nona- 
AaHHH ee b iq)OBOTOK, mxy o6ycjiOBJiHBaeT HH3KHft ypoBeHb peaicroreHHocTH h cnoco6- 
CTByer noBBimeHmo 6HocoBMecTHMOCTii 3MyjibCHK npeAJio)KeHHoro cocraBa. 



IIL HH3Ke iipHBeAeHBi 3KcnepHMeHTid GHOMeAHUHHCKoro Hcnojib30BaHHfl iq)eAJio)KeH- 

H£IX 3BfyjIbCIlfi. 

3KcneDiiMeirr L HcnojiuoBaHHe 3MyjiBCHH nOC jmsi MaccHBHoro KpoBesaMemeHHX. 
SAOpoBUM KpucaM nopoABi Wistar Maccoit 250-300 r («=20) noji HeM6yTajiOBWM Hap- 
K030M npoBOAHJiH iooBOJiioMHHecKoe KpoBe3aMeiaeHHe 3Myjibciieit nOC» npHroroB- 
jieHHoit coniacHO npHMepy 1 (pa3A* II). OnpeAenjuiH B&racHBaeMocTb Kpuc nocjie Mac^ 
CHBHoro iq>0Be3aMemeHiui h coxpaHHOCTB Minx^xoiuipHlf neneHH nooie BosMeiueHHH 
KpoBonorepH (mctoa cm, [16]). JSflH o6ecneHeHHH noAaepKaHHx omcoTHHecKoro AaBJie- 
HHfl nocjie MdccHBHoro iq>OBe3aMemeHHM 3MyjiBCHio IIOC cMeuiHBajiH nepeA HH^ysneH 
xcHBOTHOMy c 20% pacTBopoM HejioBenecKoro ajiB6yMHHa b cooTHomeHHH I Hacn pac* 
TBOpa 20% ajibSyMHHa h 6 nacreit 3MyjibCHH IIOC xaic, «ito6&i KOHewax KoimeHTpaimx 
ajiB6yMHHa cocxaBJiHJia 3,5% (c yneroM Toro, hto 10 o6i>eMHBix npouieHTOB 3MyjibCHH 
cocraBJixioT nOC). Bo BpCMA onepaipiH i^oBesaMentemu iq>ucbi AumaiiH B03AyxoM, 
o6orameHHbiM KHcnopoAOM c BejimHHoli FiOz 0,5, noABBaeMUM noA npospaHHbift koji- 
naK H3 oprcreKJia, KoropbiM Haiq>biBajiacb foaobb ^HKCHpoBairaoro na cmme xchbotho- 
ro. H3 BCHoaHoro CHHyca (npaBoro npeAcepAHH) 3a6iipajiH mnpHUOM 3,5 mji KpoBH h 

BBOAHJIH 3,5 MJI 3MyAbCHH IIOC. Hepe3 10 MHHyr BHOBb 3a6HpaJIH 3,5 mji KpOBH H BBO- 

AHJiH paBHoe KOJimecTBO 3MyAbCHH nOC. 3aTeM BHOBb noBTopMH npoueAypy iq)OBe* 
saMenteHHH tbk, qTo6Bi KOHeHHBiit o6beM BSOToit iq>OBH cocrasjuji b cpeAHCM He Menee 
3,5% OT Maccbi xejia ^chbothofo, HanpHMep, y »cHBOTHoro Maccoti 250 r oe^eM 3a6H- 
paeMoii KpoBH h oQ-bcm bboahmoS 3MyAbCHH nOC cocraBJuuiH no 8,8 mji. flp h nocjie 
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KpoBesaMememifl oupeaejami coAepxcaHHe reMonio6HHa b nq)H^epmecKott icpoBH, 
napimajibHoe WBnemic KHCJiopoAa h pH b aprepHaiiBHoii h BeHOSHoit icpoBH. B aroft ce- 
pHH SKcnepHMCHTOB KOHueHTpauHM reMonioSHHa CHHHcajiacb nocjie KposeaaMemeHM b 
cpeAHeM 1,9 pa3a. B KompojiBHoit rpynne (/i=20) xcHBonrHBiM BMecxo 3MyjiBCHH IIOC 
BBOAHJiH 0,15 M pacTBOp xnopHAa HaipHji, coAep^amHii 3,5 % ajiE6yMHHa. C noMO- 
usfM .flMP-cncKipoMerpa onpcflCJWJiH y skhbohthijx cojD[^>KaHHe nOC b nepH^epirae- 
cKofi iq>OBH. Ilocne onepaivra iq)0Be3aMemeHHH MCHBOTHwe b TeneHHe 5 zpieit coaepxca- 
jiHCB B cneimajibHoii icaMcpe c noAa^eti Bosjotyxa, o6orameHHoro khcjiopoaom npH FiOa 
0,5. 

B onuTHoif rpynne (icpoBesaMenieHHe 3MyjiBCHeff IIOC) Bce ^KHBOHiue BBracnnH h co- 
Aep}KaHHe reMorjioGHHa, apirrpouHTOB h JiefiKomrroB BoccxaHOBiuiocB b xeneHHe 
5 AHeii. B KOHxpojiBHOit rpynne 3 ^khbothbix noradjio. Hepea 5 cyxoK Bcex bbi^hbuhix 
TKHBOTHMX 3a6iiBajni noA HeMSyranoBBiM napKoaoM h H3 TKaHH neneHH BBiAenanH mh- 
TOXOHApHH. JSfisxmme MHTOXOHApnii nenenH peracrpHpoBajiH nojisporpa^HHecKH b 3a- 
KpMTOH TepMocraxHpyeMofi sncHKQ npn 27 "^C. Ebuio o6Hapy^eHO, hto b KOHxpojiBHott 
rpynne CKopocTB ABixamu b aieniBHOM cocroiiHHH (npn cinrrese ATO) h co6cTBeHHO 
cKOpocTB CHHTeaa ATO npn OKHCJienHH HA/][-3aBHCHMoro cy6cTpaTa 3-niApoKCH- 
SympaTa cmracaKxrcx b cpeAHeM b 1,5 pasa, npn 20% aKTHBamm oKHCJieniM cyiovraaTa* 
3th AaHH&ie CBHAerejiBCTByex o nepeneceHHOM xchbothmmh yMepenHOM raneMiraecKOM 
nopaxeHHH ncaHH nenenH, TorAa, kbk b mhtoxohaph^ nenenn, BBiAejienHBix y %hbot- 
HMX Hepe3 5 AHeit nocjie B03MeuieHHji KpoBonorepH 3MyjiBCHett IIOC, Ha6jiiOAanacB 
aicTHBaarai Bcex CKopocreii ABixaniu h CHnresa ATO b cpeAHeM na 25%, hto CBHAe* 
xejiBCiBOBajio o najunHH b anaMHede Jinnn* yMepeHHofi nmoKCHH. 

3KcnepHMegr 2 , Bce npoqeAypBi npoBOAnnn xaKSKe, rbk b iq)eABiAymeM npHMepe, ho 
HcnojiiB30BajiH 3MyjiBCHK>, coAepTKan^yio 20 o6.% IIOC, h coAepKanne reMorjio6HHa 
CHH^ajiH B 3 pa3a no cpaBHenmo c hcxoahbim, saMema^ b cpeAHeM 65-70 % oS'bCMa 
impKynHpyiomett iq)OBH 06BeM B3jnoii iq>OBH h BBCACHHoro icpoBe3aMentaiotE(ero co- 
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crasa cocraBjiM no 12^5 mji ajih )iCHBOTHoro Maccoit 250 r. B pesyjiBxare b onfirraott 
rpyime bbdichjih Bce xmomuc^ b KOHipojiBHoil nora6jio 5 hchbothux. 

3KcnepHMeHT 3 , Bce npoiiej^ypu npOBOAnnH xaK Hce, icaK b npHMq>e 1, 3a HCKJUoHeHHeM 
Toro, <nx) no S xchbothlix b KaxcAofi rpynne saSnBajiH nepes 6 nacoB, 1 cyncH h 3 cyroK 
nocjie KpoBesaMememu. BuAejujiH Mifroxoii2q)HH m nenCHH h perHCipHpOBajiH napa- 
MeipBi ij^oc^opiurapyioniero wxamui. V ^hbothbdc KompojibHoit ipynnu bo Bce yKa- 
3aHiiue cpoKH Ha6jnoAajiocb peaxoe noAaBJienHe cKopocreit AHxannH h ^^oc^piuiHpo- 
Bamui npH oicHcneHHH icaK HA;[^-3aBHCHMi>DC cy6cTpaTOB, tbk h cyKUHHaxa b q>eAHeM 
6ojiee, ncM na S0%» hto xapaicrepHO msi Taxcejioro HmeMinecKoro noBpe^eHHX mhto- 
xonApnit. B onuTHoit rpynne «iepe3 6 nacoB nocjie i^oBesaMemeHHA Ha6jiiOAaJiocB 40% 
aKiHBaiiHX ^ocij^opiiniipyionieFO AUxaHHH, Koropa^ coxpaHJUiacb nepes cyncH h coctbb- 
jujia He 6ojiee 25% nepes 3 cyroK nocjie KpoBeaaMememiff dMyjiBcneii nOC. Taicne 
CABHTH xapaKxepHBi jsflR coxpaHHBix MHToxoiiiq>Hii ne^eHH yKHsormhsx^ nepeHecmnx ra- 
noKCHio, HO He HmeMHio. 

3KcnepHMeHT 4. CoxpaneHHe hohck y co6aK, nepcHecnrax reMoppanweciortt moK. Co- 
xpaHHOCTb noqeK onpeACJianacb no BoccraHOBneHHio ^yHiaiHH noneK nocjie nepecaAKH 
xoHBOTHOMy peoHnHeHTy c o6eHMH yAajiCHHUMH noHKaMH (HCcneAOBaHHe npoBOAKnocb 
no cneitHajiBHOMy paspemenmo anraecKott KOMHrera MHH3ApaBa), a Taicxce no pesyjiB- 
TaraM oiieHKH cocromH^ ypoBHx aACHHJiOBBix HyioieoiHaoB h coAep^Kanmo jiaicraTa h 
nHpysaxa b -ncaHH hohkh Hepe3 nac nocjie BOSMemeHHs iq>OBonoTepH. HccjieAOBaaHe 
BBmojmeHO Ha 10 codaxax, no 5 co6aK b KajKAOlt ipjome. 

XoA HccneAOBaHHU. V HHiySHpoBaHHott co6aKH Maccoit 20 kt, HaxoAsmeitcH noA o6- 
nniM HHrajiHimoHHBiM napKOSOM c ynpaBJUCMBiM ABixanneM, h3 6eApeHHoit aprepHH 
cipyiiHO 3a6iq>aeTC^ 400 mji icpoBH, hto conpoBoxcAaercx pe3KHM naACHHeM aprepn- 
ajiBHoro ABBJieHHA (ao 50-60 mm pr.cr), AByKpaiHBiM yaenHqeHHeM HacroTBi cepAeHHbix 
coi^anieHHit, yBejinqeHHeM KOHiieHrpaivra JiaKiaxa b njiasMe iq>OBH ao 20 mM. Hepe3 
Hac nocne msm/a Kposn xcHBOTHOMy bboahjih KpoBesaMeHHrenB b Aoae, npeBBimaiou^eii 
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oGwM iq^OBonorepH na 15%: b onuxHoit rpynne — aMyjibcmo, coAepxcau^yio 10 o6% 
nOC no npHMepy 1 c Ao6aBJieHHeM ajib6yMHHa ao 3,5% (icaK s npHMepe 14), e koh- 
xpojibHoii rpynne bbojiihjih njia3M03KcnaHja[ep nojinrjiioKHH. Eme nepea nac xchbothux 
3a6HBajiH H 3a6HpajiH o6e noHKH: OAHy asui nepecaAKH ^epea nac co6aKe peiQinHeHTy, 
Apyryio jvm HCCJieAOBamra napaMerpoB dHeprennecKoro o6MeHa TKaHH noHKH. 

B KOHxpojibHofi ipynne OTHomeHHe ATP/ADP cnii^ajioci b 3 pasa, a BejiHHHHa 
3HepreTHHecKoro sapw ([ATP]+l/2[ADP])/( [ATP]+[ADP]+[AMP]) — jxo 0,45. B 
onBiTHoit rpynne (iq)OBe3aMeuieHHe SMyjibCHett IIOC) oxHomeHHe ATP/ADP CHicKa- 
jiocb He 6ojiee, neM b 2 pasa, a BenmHHa dHeprermecKoro sap^a yMeiamajiacb ao 
0,65-0,70. OxHomeHHe JiaKTax/nHpyBax b ncaHH nonicH y xchbothkix KOHxpojibHoii 
rpynnM Bospacrajio ao 25-30, Tor^a KaK b onBiTHOH rpynne ne npeBbimajio 6. 

Bo Bcex cjiynanx npH nepeca^uce co6aKaM-peitHnHeiiTaM no^eic, BaxTbix y co6aK, 
jieHeHHBix c noMoutbio 3MyjibCHH nOC, cpaay ^e nocjie nojiKjnoHeHHfl nonex k iqpoBO- 
TOKy HawHajiocb BbiaejieHHe momh. B KOHxpojibHoii rpynne b 2 cstynaxx H3 5 nocjie ne- 
pecaAKH Ha6juoAajiocb paaBHuie penep^yanonnoro noBpe^eniu c pe3KHM oreKOM 
TKaHH H nojiHbiM npeKpanicHHeM iq)OBOTOKa (hohkh nomGajiH). B 3 cjiynaiix b koh- 
xpojuHoii ipynne KpoBoroK b nepeca^Kennoii noHKe BOccraHaBJiHBajiCM, ho BbiAejieHHe 
MOHH nawHajiocb JiHinb nepes necKOJibKO nacoB. 

npeflcraBJieHHMe aaHHue cBHflerejibcxByioT o tom, hto jie^eHHe reMopparane- 
CKoro moKa y co6aK c HcnojibsoaaHHeM nojiyneHHoii 3MyjibCHH IIOC o6ecneHHBaeT 
cymecTBeHHO jiynmyio 3anuiTy opranoB ox HmeMHHecKoro h nocjiej^yiomero penep<^y- 
3HOHHoro noBpe^eHHA. 

3KcnepHMeHX 5. Hcnojib30BaHHe 3MyjibCHH HOC, nojiyneHHoil no npHMepy 2, fljw co- 
xpaneHHH nep^y3HpyeMoro cepAUa icpojiHKa. HenocpeAcxBeHHO nepeji HcnojibsoBaHHeM 
(3a 1—2 Hac) 3MyjibCHX IIOC CMeuraBajiacb c H30TOHHHecKHM pacxBOpoM Kpe6ca- 
XeHcejwttxa b cooxHomeHHH 2:1: 400 mji 3MyjibCHH h 200 mji cojiesoro pacxBopa, K 
600 MJI nojiyneHHoft cmcch Ao6aBJiflJiH 80 mji 20% pacxBopa cbiBopoxoHHoro ajib6yMH- 
Ha. KoHxpojibHbiii cocxaB am q>aBHHxenbHbix HccjieAOBamili coAepxcaji 600 mji cojieBO* 
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ro pacTBopa c AodaBJieiraeM 7,2 r MaHHHTOJia h 80 mji 20% paciBopa ajib6yMHHa. 3th 
cocraBU HcnojmsoBajiH b KanecTBe nep^ysHOHHoif cpe^Bi jiflsi coxpaHeHim cepwa icpo- 
jnoca. nep^ysHK) no JIaHreHaop4>y ocymecxBJWJiH b peipHpKyjwTopHOM pexcHMe npn 
xeMnepaxype 37 °C. PerHcipHpoBajiH BpeMX coxpaneHiifl HacxoTM h aMiuiHryABi co- 
iq>anieHiiit cepjoma. B KOHipojie h b oiuure 6buio bbkto no 8 cepAeq. Ilpn HcnojibsoBa- 
HHH nep^ysaTa na ocnoBe 3MyjiBCHH IKM3C coKpanrrenbHax cnoco6HOCTB H30jrapo- 
BaHHoro cepzma iq>ojiHica coxpaH^nacB b TeneHHe ne Menee 6-8 nacoB, xorAa icaK npH 
nep^ysHH KompojiBHBiM coctbbom nepes 2 naca Ha6jnoAaJioci» pe3Koe CHH^eHHe nacro- 
Tu H aMmnnyAEJ coiq>anteiiHit Bnjiorb ao nojiHott ocraHOBKH cepjona. 

B aaKjnoHeHHe cjiej[^eT oTMerHTb, hto npeHMymecTBa nepeA npoixminoM h ana* 
jioraMH npeAno^eHHolt 3MyjiBciiH aaicjiioHaioTCJi b cjieAyiomeM. 

npeAcraBneHHBie peueniypa h cnoco6 nojiyneKHx dMyjibcnfi n<X>C o6ecneHHBa- 
lOT nonyneHHe TOHKOAHcnepCHoft, KanndpOBaHHoit 3MyjibCHH c saAaHHBiM q>eAHHM 
pa3MepoM HacTHu b AHanaaone or 0,06 ao 0,195 mkm, coAep^ameif or 2 ao 40 o6% 
nOC, CTa6iiJiii3iipoBaHHUx il^oc^ojniniiAHoit AHcnepcneit b 6HOAoniHecKH npneMJie- 
MOM boaho-cojicbom cociBBe. noKaaana BucoKaji coxpaHHOCTb AHcnepCHOCTH h «mhk- 
pocTpyKTypBi» 3MyjibCiifi nOC npn xpanenHH ao 18 MecnteB b ne saMopoxcennoM co- 
CTOUHHH, mxy nosBOJuer coxpaHAXb BUcoKyio Ghocobmccthmoctb, BBipa^aiouiyiocH b 
HH3KOM ypOBHe peaKToreHHocTH. Pa3pa6araHHue 3MyjiBCHH IIOC npnroAHBi ajm 6ho** 
MeAmtHHCKoro HcnojibsOBaHrai, b HacraocTH, Anx BOSMen^eHfui MaccHBHBix icpoBono- 
TepB, jieqeHHx reMoppannecKoro moKa, npeAOTBpanieHHfl pasBHnu penepi^yanoKHBix 
nocTHmeMHHeciCHX noBpencAeHHit, noAroxoBKH opranoB k ipaHcnjiaHrauHH, nep4>y3H- 
OHHoro coxpaneHHfl HSOJUipoBaHHBix opranoB, o6AaAaioT AocraTOHHO BBipa^ennBiMH 
KHCJiopOATpaHcnopTHMMH H peojionnecKHMH CBoilcTBaMH, o6ecneHHBaK>nmMH npe* 
AOTBpameHHe h jraKBHAamno HmeMmecKHX noBpexcAeniftt KHCJiopoAsaBHCHMBix ^ynK- 
mdi MirroxoHApHii h noAAep^anne a3po6Horo 3HepreTHHecKoro odMena b XKaiwx b yc* 
AOBHAX iq)OBe3aMeoieHHlf h AeHeHHfl reMopparmecxoro niOKa. 



wo 2005/089739 



54 



PCT/RU2005/000058 



HCTOHHHKH HH^^OpMaiQIH: 

1. ^ypH. Bcecoi03Horo xHMHHecKoro o6ii(ecTBa hm. ^.H. MeHAejieesa, 1985, 
T.30, Ka 4, c. 387-394. 

2. J.G. Riess et al.// OHaHOJiormecKaii aicTHBHocTb ^xopcoAep^aiiuix cocah- 
HeHHH (aKcnepHMeHT h KJiHHHKa): CGopHHK Hayq. rpya. — ^TTymnHo, 1995. 
— c. 73-90. 

3. M.B.BepKoc, ABTope<^. aHcceprauHH .... KaiiA- mca. HayK, JleHHHrpaA, 
1991,24 c. 

4. J.G. Riess // Chem. Rev., 2001, v. 101, No 9, c. 2797-2914. 

5. naxcHT PO) 2162692, kji.7 A 61 K 31/02, 9/10, 1999. 

6. naxcHT PO 219931 1, kji. 7 A 61 9/107, 31/02, 2001. 

7. naxcHT US Xo 3,778,381, 1973. 

8. naxeirr US M 6,1 13,919. 2000. 

9. naxcHT US 4,866,096, A 61K 31/025, 1989. 

10. naxeHX US X« 5,374,624, A 61K 31/025, 1994. 

1 LIIaxeHX PO 2088217, 6 A 61 K 9/10, 31/02,1997. 

12. BHo4>H3HKa, 1988, x.33, M 1, c.126-129. 

13. H.H. KysHepoBa, ABxope<^. AHCcepxaipm .... ffpKi. 6hoji. HayK, €-116., 
1999 r., 38c. 

14. XHMHKO-4)apMai<eBXHHecKHfi HcypHaji, 1987, Jvfe 12, c. 1498-1503. 

15. ^ypHaji 4>H3HMecKOH XHMHH, 1993, X. 67, N2 9, c. 1884-1888. 

16. E.H. MaeBCKHH, ABxope4>. OTCcepxaiiHH .... flOKX. MCfl. HayK, MocKBa, 
1998 r. 36c. 



wo 2005/089739 PCT/RU2005/000058 

55 

«3MyjiBCHji nep4)TopopraHHHecKHx coeAHHeHsdi Me;(HmiHCKoro HasHaMeims h cnoco6 ee 

nojiyHesnm» 
<l»opMyjia H3o6peTeHiifi 

1. 3MyjiBCHfl nep^TopopraHHHecKHx coeOTHCHHii MCOTUHHCKoro HasHaneHHH, coAep- 
:3Kamafl dbicrpOBUBojoixmeecji nep^ropopraHHHecKoe coe^HHeHHe nepi^pAeKajiHH hjih 
nep^TOpOKTHJiSpoMHjd, nep^TopopraHHHecKyio AoSasKy h 4^oc^ojiiiiiBiA9 OTJiHHaiomaxcx 
TeM, HTO B KanecTBe SucrpoBiiiBOAHmerocji KOMnoHeirra HcnojiBsyeTcx KOMnosHOHx H3 nep- 
4)TopAeKajiHHa h nep^TopoiCTH6poMHW^ nep^^TopHpoBaHHaa AoSasKa npeAcraBJifleT co6ofi 
CMecb nep4>TopHpoBaHHidx Tpenramix aMsraoB, ^oc^ojmiiBW HcnojiuyiOTCfl b BH^e 
nepcHH B BOAHOooJieBofi cpeAe. 

2. 3MyjibCH» no n. 1, orjimaiomafloi xeM, hto OHa coAep>KHT 2-40 oGbeMHUX % nep- 
^TopopraHH^ecKHX coeAHHeimtt. 

3. 3Myjn»CHfl no n. 1, OTJnmaioiiiaffCH tcm, hto KOMnosiimiH ducrpoBBiBOzimtHxcA nep- 
^TopopraHHHecKHX coejEmHeHHfi coAep^CHT nep4rrop;xeKaiiHH h nep^TOpOKTiui6poMHA b co- 
OTHomeHHH or 10:1 Jio 1 :10. 

4. SMyjibCM no n. 1, oTJiHHaiomaHCH tcm, wto nep4)TopopraHHHecKax ;io6aBKa cocxaa- 
jiHcr or 1 AO SO % or cyMMapnoro coAep^annx KOMno3HixHH 6BicTpOBBiBOA«mixcji nep^ro- 
popraHHHecKHX coejumemsA. 

5. 3MyjQ»CHfl no n. 1, ormiHaiomajsiCji tcm, hto cMecb nep^^pHpoaaHHux ipeTHHrnax 
aMHHOB coAepxcHT cMecb nep^ToprpHnponiuiaMHHa h ero Konpo;orKTOB: imo- h Tpano hso- 
MepBi nep$Top-l-*nponHJi-3»4-;piMeTHjmiippojii^ h nep^Top-l-nponiui-4-MeTHjmHnepH- 
OTH. 

6. 3MyjiBCHfi no n.n. 1 h S» OTjnraaion^iHCH TeM» wto cuech nep^nDopHpoBaHHUx Tpemn- 
HBix aMHHOB AonojniHTejiBHO coAepxcRT nep^Top-N-MemniunaioreKCHnnHnepHWH h ero 
Konpo;iyicm. 

7. 3Myjn>CHA no n. 1, OTjnpiaioutaAca xeM, hto ona coAepxcHX AHcnepcHio 4^oc^ojiHnH- 
jlOB B BOwO'COJiCBoii cpe/(e b KOHueHrpauHH or 0,2 jio 5 Bec« %. 

8. 3Myjn>CH« no n. 1, OTjm'iaioniaacj! xeM, hto >[iHcnepcHH ^^oc^jmnHAOB b boaho* 
cojieaofi cpejqe co^ep^oiT ^oc^ominHW ^oiHHoro xcejinca hjih ^oc^ojnmHW coh, hjih hx 

CMeCB. 

9. 3Myjibcmi no n. 1, oxjinnaion^cK tcm, hto jpicnepcHii ^oc4K)JtHnHAOB b boaho- 
cojieaott qpeAe coAepxcnr aAi»K>BaHT b bb^ag pacTHTenBHoro Macjia b KOJiHHecTBe or 1 ao 
1 S% OT cyMM^Horo coAepscaHHA i^oc^osasnHMOB. 

10. 3MyjibCHX no n. 9, OTJinnaiomaHCfl TeM, hto aAbfOBanxoM mjuieTCJi coeaoe mbcjio. 
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11. 3MyjiBCH« no n. 9, oxJnrqaiomaHM tcm, hto £un>iOBaHTOM ABJiHercA no^cojracHHoe 
Macjio. 

12. 3MyjiMHji no n. 9, OTjmHaiomMca tcm, hto a;a>K>BaHTOM msiKerrcsi KacropoBoe Mac- 

JIO. 

13. 3Myjn>cHii no n. 9, oTJiHHaiontaHCfl tcm, hto ajp>iOBaHTOM Moxcer GuTb CMecb yxaaaH- 

HBDC MaceJH, B3HTMX B 34>^eiCTHBHOM COOTHOUieHHH B BHj^e ABOfiHOtt HJIH TpOHHOfi CMeCH. 

14. 3MyjiBCHK no n. 1, oxjniHaiomajiCji tcm, hto b cocraB booto-cojicboh cpe;3;Bi Bxojurr 
HaxpneBBie h KanHeBbie cojm xjiopHAOB h ^oc^^aTOB h MOHOcaxapHA MaHHHXOJi b BO^e am 

HHBeKQHtt. 

15. 3My;ibCiiJi no n. 1, orjraHaion^affcx tcm, hto KOHiteHTpamui KOMnoneHTOB boaho- 
coJieBofi cpcAW HMeer ocMOTHnecKoe AaBJienHe b Ananasone or 100 ao 350 MOCMOJiett na 

JUlTp. 

16. 3MyjibCiui xapaicTepHsyercsi xeM, hto cpeAHHft AHaMerp HaciHa ne npeBumaer 
0,2 MKM H HaxoAHTCK B upcAejiax 0,06-0»2 mkm. 

17. Cnoco6 noJiyneHHji 3Myj!i»cHH nep^ropopraHHHecKHX coeAHHCHEfi, BKjnoHaionmft 
^OMO^eHH3a^HIO noA bucokhm AaBJieaHeM, oTJiHHaioniHftcH Ten, hto npoiiecc npoaoAflr b 
HecKOJibKO 9TanoB, BXjnoHaionmx noJiynenHe AHcnepcHH 4»oc^ojiHnHAOB b BOAHO-cojieaoft 
cpeAe, FOMoreHH3HpoBaHHe nep^TopopraHHHecKHx coeAHHeHHfi b AHcnepcHH ^oc(|»ojmnH- 
AOB, TenjiosyK) crepHjraaamno roxoBott 3MynBCHH h nocjiCAyion^ee xpaaeHne b nesaMopo- 
sKeHHOM BHAe npH +4 ®C ne Menee 6 MecxueB. 

18. CnocoS nojiyHeHHfl 3Myjn>CHH no n. 17, oxJiHHaionmfica xeM, hxo AHcnepcHff ^oc^o- 
jmnHAOB B BOAHO-cojiesofi cpeAe nojiynaexcfl roMoreHHsamiefi noA bwcokhm AaBJienneM ne 
Menee hcm 100 axMoc^^ep c nocjieAyiomeft xenjiOBoft cxepHJinaaiiHefi. 

19. Cnoco6 nojiyneniiii 3Myjn>CHH no n. 17, oxAmaioumficfl xeM, hto nep^xopopranme- 
cKHe coeAHneHHX roMorennsHpyiox b AHcnepcnn ^oc^ojranHAOB noA AaBjienn^ or 300 ao 
650 aiMOC^ep. 

20. Cnoco6 nojiyHeHHii 3Myjn»CHH no n. 17, oxjnnaioniHttcji xeM, hxo AHcnepcnn $oc$o- 
jninHAOB cxepHAHsyexcx npn xeMnepaxype 100 ^C. 

21. Cnoco6 noJiyHCHHs 3MyjiBCHH no n. 17, oxjranaionmttoi xeM, hto 3MyjibCHH nep^rro- 
popraHHHecKHX coeAHHennft cxepHjmsyexcji npn xeMnepaiype 100 X. 
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